


QUALITY CONTROL 


a” 


MARCH, 1947 NO. 5 


The big banquet hall of the Rochester Chamber of Commerce was 

filled for the dinner meeting of the Third Annual Rochester Clinic. 

The speaker, Mr. Joseph Juran, is standing immediately at the left 

of the rostrum. Mr. Halsey Kent, President of the Rochester Qual- 

ity Control Society, is behind the rostrum, and at his left is Mr. 
George D. Edwards, President, American Society 


for Quality Control. 


AMERICAN SOCIETY FOR QUALITY CONTROL 








Reducing production LOSSES means reduc- 
ing production COSTS. LOSSES usually 
occur at the machine—stopping such losses 
brings down costs. 

“Measuring at the Machine” brings the fol- 
lowing advantages which contribute to 
being able to sell a product profitably at 
or under competitive prices: 


When accurate gaging is practiced right at 


’ the production machine, scrap losses have 
been reduced as much as 80% and 90%. 

2 “Measuring at the machine” practically 
eliminates salvage work which is nearly 
always costly. 

3 Component parts reaching the assembly 


line fit quickly and easily—no assembly time 
lost. Instead of working to the high limit 
as an operator normally does, he works to 
hit the part “‘on the nose.” 
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“Measuring at the Machine” 
MINIMIZES PRODUCTION LOSSES! 


When high production gaging instruments 
like the Multichek, Precisionaire and Visual 
Gage are used at the machine, the floor 
space devoted to inspection operations, 
gage maintenance costs and the labor cost 
of inspection are all greatly reduced. 


Under close dimensional control, finished 
products give maximum performance, 
greater service life, and help build prestige 
for the manufacturer. 


Fewer parts will wear out in service, and 
then replacement is quickly and easily done 

no laborious fitting in the field will be 
necessary. 
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FUTURE MEETINGS 
of LOCAL SECTIONS 


Delaware Section—at Wilmington 

May 1 The Future of Quality 
Control, George D. Edwards, 
President, American Society for 
Quality Control 


Northeastern Indiana 
May 14: “Sampling,” Keith E 


Ross, General Electric Co 


Philadelphia at Temple University 


May 16 Statistical Quality 
Control and What It Means to Pro- 
duction and Inspection, Lee 


Goulden, Director, Quality Control 
Engineers of Philadelphia 


Chicago Section, Educational Series 
At Northwestern University 

April 16: “Theory of Probability 
and Its Practical Application to 
Methods of Sampling,” A. G 
Brooks 


May 21 Use of Sampling 
Tables, Dodge-Romig, Army Ord- 
nance, Navy Acceptance, and 
Others,”’ Jack L. Shafer 


June 18 Explanation and Use 
of Sequential Analysis,” A. R. Jack 
son 


Quality Control for the Timken 
Detroit Axle Company 


The Wisconsin Division of the 
Timken Detroit Axle Company, lo 
cated at Oshkosh, Wisconsin, has 
recently begun a plant-wide in 
stallation of statistical quality con 
trol procedures During the week 
of January 20, 1947, three classes 
per day were conducted by Mr 
Walter S. Oliver, Assistant Quality 
Control Manager of the Timken De 
troit Axle Company The classes 
were attended by 64 persons in- 
cluding all of the executive and 
supervisory personnel who will be 
connected with the operation of 
quality control in the plant The 
entire program was detailed by 
Mr. R. Welch, Quality Control Man 
ager of the Wisconsin Axle Divi 
sion The program has the full 
support of the factory manager, 
Mr. Charles Billberg, @nd should 
prove to be a marked success on 
the strength of the plant-w de in- 
terest and enthusiasm with which 


it has been undertaken 
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Research and Training in 
Industrial Statistics for the Future’ 


1. The Wartime Growth of Statis- 
tical Quality Control. 


The growth of industry's inter- 
est in statistical quality control 
methods during the war surpassed 
all expectations for those who 
had, for years, urged the adop- 
tion of these methods as tools for 
improving the efficiency of mass 
production. How does one account 
for this greot wartime outburst 
of enthusiasm? The answer is to 
be found in the fact that with 
the tremendous requirement of 
war material, thousands of manu- 
facturers were faced with the 
necessity of making new and dif- 
ferent products in great quanti- 
ties as rapidly as possible. Many 
of these manufacturers pursued 
every means at their disposal to 
get their production under way 
and to maintain a level of quality 
acceptable to Army and Navy 
procurement agencies. Many of 
these procurement agencies, par- 
ticularly for ordnance, set up ac- 
ceptance sampling procedures for 
deciding whether to accept or re- 
ject lots of material. Some manu- 
facturers found that large per- 
centages of their output would not 
meet these acceptance sampling 
requirements. They simply needed 
to improve the quality of their 
products. Many of them turned 
to statistical process control pro- 
cedures based on the Shewhart 
quality control charts and found 
them immediately effective in de- 
tecting the presence of assignable 
causes of excessive variation in 
important quality characteristics of 
the products. 
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British manufacturers, hard 
pressed for maximum production 
of war material before the United 
States had seriously embarked on 
war production, came to a fairly 
general recognition of the value of 
statistical quality control methods 
about two years before American 
manufacturers did. It is true that 
there was interest in these methods 
in scattered companies in both 
countries before the war, but the 
interest did not become general 
until large numbers of manufac- 
turers were faced with the prob- 
lems of war production. 


2. The Training of Quality Con- 
trol Personnel During the War. 


By making a study of the war- 
time development of the quality 
control situation in England up un- 
til the latter part of 1942, the Com- 
mittee on Applied Mathematical 
Statistics of the National Research 
Council anticipated that there 
would be a similar development in 


the United States, with about 
a two-year lag. The foremost 
problem in this situation which 


had been experienced in England 
was that of developing personnel 
who could introduce and operate 
statistical quality control methods 
in industry. The number of indi- 
viduals who knew anything about 
the subject in England before the 
war was totally inadequate to 
meet the wartime demands. The 
solution decided upon in England 
was to set up a group of experts 
in the Ministry of Supply who 
would be on call by war plants to 
visit such plants for varying 
lengths of time and install the pro- 
cedures, giving enough _instruc- 
tion to personnel on the spot to 
keep the work going. In oddition 
to the work of this Ministry of Sup- 
ply group, conferences, lectures, 


and brief courses were organized 
in various war production centers 
in England to describe the methods 
and illustrate their application. 


In considering the probable war- 
time growth of statistical quality 
control methods in this country, it 
was obvious to the National Re 
search Council Committee that the 
personnel problem here would be 
even greater than it was in Eng- 
land. It was the Committee's con- 
clusion that the only feasible way: 
to handle the personnel problem 
in the United States was to urge 
that a program of short intensive 
courses in quality control be given 
in war production centers through- 
out the country to train production 
engineers and others closely con- 
cerned with war production. There 
was no hope of teaching more 
than just enough of the rudiments 
of statistical quality control meth 
ods in such courses to enable 
those taking the courses to install 
quality control procedures in the 
simpler and most troublesome 
spots in the manufacturing process 
in a given plant. A prototype of 
such a course had, indeed, been 
successfully carried out under the 
sponsorship of Stanford University 
in the middle of 1942 It was 
clear that there were not enough 
qualified personnel to form an 
adequate central group analogous 
to the Ministry of Supply group in 
England. All of the experienced 
personne! already commit 
ted ‘to important full time quality 
control work for their own com 
panies or for the Army and Navy 
Accordingly, the National Re 
search Council Committee pro- 
posed to the Office of Production 
Research and Development (OPRD) 
of the War Production Board, early 
in 1943, that it sponsor a nation 
wide program of short intensive 


were 
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courses of the type which had been 
tried out at Stanford University. 
The proposal was accepted by 
OPRD and a plan was worked out 
whereby the courses were admin- 
istered by the Engineering, Man- 
agement and War Training Pro- 
gram of the United States Office 
of Education through various uni- 
versities over the country under 
the general supervision of OPRD. 
The program was under the direc- 
tion of Professor Holbrook Work- 
ing of Stanford University, who 
was later assisted by Professor E. 
G. Olds of the Carnegie Institute 
of Technology. Under this pro- 
gram 34 eight-day intensive 
quality control courses were given 
in approximately 25 cities through- 
out the country to a total of nearly 
2,000 _ individuals representing 
some 800 industrial organizations. 
An additional 1700 industrial ex- 
ecutives and others concerned with 
war production attended special 
one-day conferences in connection 
with these courses. 


These courses are well known 
and there is no need of attempt- 
ing to describe them in detail 
here. It should be pointed out 
that nearly all of the quality con- 
trol experts of the country partici- 
pated in these courses at one time 
or another by giving lectures and 
describing their experience with 
quality control problems. Thus, 
the task of training personnel in 
the United States in the wartime 
use of some of the simpler statis- 
tical quality control techniques 
was a large cooperative enter- 
prise carried out within a very 
limited time schedule. 


3. The Continuing Interest in Sta- 
tistical Quality Control. 


lt is obviously impossible to 
produce a_ professional quality 
control engineer in an eight-day 
course. All that anyone could hope 
for was to stimulate the individuals 
taking the course to begin think- 
ing statistically about some of 
their problems and to show them 
how to use some of the control 
chart techniques and acceptance 
sampling plans on a few simple 
production problems. There are 
probably very few if any individu- 
als who will not grant that the 


courses more than satisfied this 
criterion. The fact that individuals 
taking these courses organized 


themselves into more than twenty 
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local groups throughout the coun- 
try for the purpose of meeting 
regularly to discuss new problems 
and applications of quality con- 
trol procedures is evidence of a 
continying dynamic interest which 
goes far beyond their wartime 
enthusiasm for the methods. Fur- 
thermore, the fact that these 
groups, together with the cooper- 
ation of the relatively few long- 
standing professional quality con- 
trol engineers of the country have 
organized themselves into the 
American Society for Quality Con- 
trol is evidence of the confidence 
of everyone in the national im- 
portance of industrial quality con- 
trol work and in the value of the 
ultimate professional status of the 
quality control engineer in Ameri- 
can industry. The Society and its 
local chapters are making great 
strides in establishing this profes- 
sional status. 


At the present time there can be 
no doubt that there is wide recog- 
nition in industry of the continuing 
importance of statistical quality 
control methods. It is not neces- 
sary to describe here the many 
ways in which these methods con- 
tribute to the efficiency of modern 
mass production technology. This 
has been done many times al- 
ready, and in many cases in terms 
of dollars and cents. Literally 
hundreds of articles have been 
written to show how the methods 
have been applied in various in- 
dustries and what has been ac- 
complished by their application. 


4. The Need for More Basic Sta- 
tistical Training for Engineers. 


If one had to make a summary 
statement of what really happened 
in statistical quality control in this 
country, and in England for that 
matter, he would have to con- 
clude that it actually took a war 
to demonstrate that the methods, 
when applied on a wide scale, 
constitute an important national 
resource. It is unfortunate that 
the methods were not gradually 
introduced into industry over a 
fairly long period of time, so that 
there would have been an oppor- 
tunity for the proper development 
of highly qualified engineering 
personnel to put them into effect 
and to operate them accordingly. 
As things now stand, the engineer- 
ing schools of the country are just 
beginning to realize their responsi- 


bility in providing training for this 
important work. It wil take a num- 
ber of years for them to evolve a 
curriculum which can effectively 
provide the required training. One 
of the main difficulties is the fact 


that probability and statistical 
training of the type required 
should permeate the training of 
engineers in all of the various en- 
gineering fields. The statistical 
problems which the future engin- 
eer will encounter will cut across 
the traditional engineering lines. 
Therefore in order that he may be 
properly equipped to deal with 
many of these problems the en- 
gineer should have a fairly broad 
statistical training which not only 
covers statistical quality control 
methods as the term is now under- 
stood, but also includes the design 
of experiments, analysis of vari- 
ance, and other topics. Accord- 
ingly, statistical training has to be 
built into the training of engin- 
eers, similar to the way in which 
calculus and differential equations 
are now made a part of their 
training. This means that at 
least one basic course in probabili- 
ty and statistics must be inserted 
into an already crowded engineer- 
ing curriculum. The problem is 
further complicated by the fact 
that there are very few engineer- 
ing professors who are now quali- 
tied to teach such a course. The 
plain fact is that the probability 
and statistical concepts which are 
so fundamental in our modern 
mass production technology have 
been, in general, foreign to engin- 
eering thinking. 


5. Immediate Needs for Training 
in Industrial Statistics. 

Until the engineering schools 
throughout the country have had 
time to adjust their curricula to 
meet the requirements of statistical 
training of future engineers, which 
is now being demanded by indus- 
try, some arrangement must be 
made for providing the necessary 
training for key personnel already 
in industry and for those who will 
be in industry before the engineer- 
ing schools are able to adjust their 
curricula to give the training. 
Probably the most effective way 
to begin providing this training is 
for the few engineering schools 
which now have qualified teachers 
to take the initiative and arrange 
courses or conferences on various 
topics in industrial statistics for 
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men of industry in their own lo- 
calities. This, of course, is what 
was done during the war in con- 
nection with the eight-day courses. 
But these engineering schools now 
have an opportunity to do a more 
job of 


industrial 


thorough and leisurely 
conducting training in 
statistics. The series of eleven 5- 


hour conferences on acceptance 
sampling sponsored by the New- 
ark College of Engineering is an 
excellent example of the type of 
conference which should be con- 
ducted in 


over the country. 


industrial centers all 


There are other topics in sta- 
tistical methodology which have 
wide applicability in industry and 
which may soon be ripe for con- 
ferences of this type. Analysis of 
variance and design of experi- 
ments are examples. It is a re- 
sponsibility of the engineering 
schools of the country to take the 
lead in seeing that methods such 
as these, which have proved 
their effectiveness in many fields, 
are introduced into industry. 


6. Other Fields of Industrial Sta- 
tistics. 


Thus far the discussion has cen- 
tered on what seems to be a fairly 
short-range problem in industrial 
statistics, namely that of training 
enough personnel to meet the pre- 
sent and immediate future re- 
quirements of industry. The indus- 
trial statistics which was carried on 
during the war and which is go- 
ing on now is directed toward the 
development of personnel to deal 
primarily with problems of inspec- 
tion and process control. Highly 
standardized statistical techniques 
— control charts and acceptance 
sampling plans — exist for a great 
majority of these problems. An 
enormous amount of important 
work remains to be done in the dis- 
semination of information about 
these techniques and their appli- 
cation. This work will be carried 
forward by engineering schools, 
by means of in-plant courses, and 
by meetings of the American 
Society for Quality Control and its 
local chapters. 


But it is necessary to look be- 
yond the present activity and try 
to anticipate trends and require- 
ments in industrial statistics in the 
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years ahead. The statistical ap- 
proach to problems has great ver- 
is only by showing 


other 


satility. It 
some concern now about 
large fields of potential applica- 
tion of statistical methods in the 


overall industrial process that 


there can arise an orderly develop- 
ment of these fields—as contrasted 
to the rather hectic development of 
statistical quality control work dur- 


ing the war. There are many 


categories of the overall industrial 
process in which certain problems 
are fundamentally of a statistical 
character and which have hardly 
been touched. By the overall in- 
dustrial process is meant the pro- 
cess which begins with raw ma- 
terials, research and develop- 
ment, and extends all the way 
through to sales and the analysis 
of consumer reaction. 


Some statistical work, of course, 
is being done in these categories. 
For example, in research and de- 
velopment work, statistical meth- 
ods are used in the analysis of 
materials and of results on re- 
peated tests of apparatus in order 
to get a clear picture of the be- 
havior of materials and of the 
characteristics of apparatus design. 
In research and development work 
on consumer products such as au- 
tomobiles, electrical appliances, 
food and clothing, there are 
abundant opportunities to utilize 
important information which can 
be supplied only by a sample of 
consumers, or potential consumers, 
themselves. Sample surveys of 
potential consumers are already 
being widely used to provide use- 
ful information on the size and 
characteristics of the market for a 
given product. To get reliable in- 
formation of this type requires the 
application of careful sampling, 
interviewing, measuring, and re- 
cording techniques and appropriate 
statistical analysis of the results. 
Furthermore, after the products 
are designed, developed, manu- 
factured, inspected, and sold to 
consumers, samples of these same 
consumers are capable of furnish- 
ing valuable information to the 
manufacturers on the performance 
of their products out on the real 
testing field; namely, the field of 
consumers. Consumer research 
of this type is unquestionably a 
very fertile field in which the 


manufacturer should concentrate 
more of his attention in the future. 
It is only by consumer research 
that he can keep in close touch 
with the users of his product and 
know at all times where his prod- 
uct stands and what to do to im- 
prove its position. The main prob- 
lem in consumer research is one 
of devising ways of getting the 
information reliably from  con- 
sumers or potential consumers and 
subjecting it to appropriate sta- 
Work of this type 


is already being done, but the 


tistical analysis. 


great bulk of the applications are 


yet to come. About a year and a 


half ago, the National Research 


Council and the Social Science Re- 
search Council set up a joint com- 
mittee to bring together some of 
the results which have been 
achieved to date on sampling, 
measuring, and interviewing tech- 
niques as applied to consumer re- 
search and related fields. At pre- 
sent, a project is in progress on 
sampling techniques. Results of 
this project should be very useful 
for sampling problems in con- 


sumer research. Other projects 
dealing with interviewing  pro- 
cedures, and consumer panel 


methods are under consideration. 
It will be only a few years before 
some of these methods are stand- 
ardized in the same way that 
quality control charts and accept- 
ance sampling plans ore standard- 
ized at present. When this hap- 
pens, wide application of the 
methods can be expected to fol- 
low. 


Again, one finds many prob- 
lems arising in the control of in- 
ventory, the selection of personnel, 
sales analysis, pricing policy, and 
other phases of the overall indus- 
trial process, which require a 
statistical approach in order to be 
able to make any kind of an ob- 
jective investigation. Too often 
these problems have been handled 
by guesses and hunches. In an 
age in which there have been 
plenty of margins to spare, it has 
been safe to handle such problems 
on this basis. But these margins 
are being steadily trimmed and 
sooner or later all such problems 
will have to be subjected to 
closer and more systematic analy- 
sis. 








7. Military Operations Research 
and its Implications for Indus- 


try. 


At this juncture it seems ap- 
propriate to describe briefly a 
wartime activity, known as oper- 
ations research (and also by other 
similar names) which can be ex- 
pected to have a peacetime ana- 
logue within a few years which 
might be called industrial opera- 
tions research. British and Ameri- 
can groups of scientific personnel 
were organized during the war 
and were assigned to Army and 
Navy commands in various thea 
ters of operation for the purpose 
of making analyses of the per- 
formance of men, equipment, and 
tactics under combat conditions. 
These groups consisted mainly of 
actuaries, biologists, chemists, en- 
gineers, physi 
cists, psychologists, and statistic- 
ians The groups carried out 
hundreds of analyses on the basis 
of data collected in the course of 
military operations. They  pre- 
sented the results of the analyses 
and made recommendations to 
the commanding officers and mem- 
bers of their staffs. As a result of 
actions based on this activity many 
improvements were made in the 
training of men, in the design of 
equipment, and in the tactic1l em- 
ployment of men and equipment 
The fundamental tools in all of 
were mathematical 
The initia- 


mathematicians, 


these studies 
and statistical analysis 
tion of these groups into the vari 
ous commands early in the war 
was marked by reticence, skepti- 
cism, and suspicion on the part of 
the military men. They were un- 
able to imagine what men like 
these, attached to a military com- 
mand, could possibly contribute to 
the war effort. But as the war 
progressed the situation between 
these civilians and the military 
thawed out, and the scientists won 
the confidence and high praise of 
the military leaders for the way in 
which they, by their methods of 
systematic analysis, were able to 
locate causes of trouble, assess 
their seriousness, and bring them 
to the attention of the military avu- 
thorities. The official attitude of 
the United States Navy towards 
the role played by operations re- 
search in wartime Naval opera- 
tions is perhaps nowhere more ef- 
fectively stated than in Section VII., 
of Admiral Ernest J. King’s final 


official report entitled: United 
States Navy at War released dur- 
the spring of 1946: 


“The complexity of modern 
warfare in both methods and 
means demands exacting analy- 
sis of the measures and counter 


measures introduced at every 
stage by ourselves and the 
enemy. Scientific research can- 


not only speed the invention and 
production of weapons, but also 
assist in insuring their correct 
use. The application, by quali- 
fied scientists, of the scientific 
method to the improvement of 
Naval operating techniques and 
material, has come to be called 
operations research. Scientists 
engaged in operations research 
are experts who advise that 
part of the Navy which is using 
the weapons and craft the 
fleets themselves. To function 
effectively they must work under 
the direction of, and have close 
personal contact with the offi- 
cers who plan and carry on the 
operations of war 


“Operations research, as it 
has developed, falls into two 
categories: theoretical 
analysis of tactics, strategy and 
equipment of war on the one 
hand; and statistical analysis of 
operations on the other. Each 
type of Naval operation had to 
be analyzed theoretically to de- 
termine the maximum potential- 
ities of the equipment involved, 
and the probable reactions of 
personnel, and the nature of the 
tactics which would combine 
equipment and personnel in an 
optimum manner. Action re- 
ports, giving the actual results 
obtained in this type of oper- 
ation, were studied in a quanti- 
tative manner in order to amp- 
lify, correct, and correlate closely 
the theoretical analysis with 
what was actually happening on 
the field of battle. The know- 
ledge resulting from this con- 
tinued cross-check of theory with 
practice made it possible to work 
out improvements in tactics which 
sometimes increased the effect- 
iveness of weapons by factors of 
three to five, to detect changes 
in the enemy’s tactics in time to 
counter them before they be- 
came dangerous, and to calcu- 
late force requirements for future 
operations.” 


main 


Various specific examples of 
problems handled by operations re- 
search men in the Navy during 
the war are given in Admiral 
King’s report. It should be em- 
phasized that there were other 
types of wartime activity analogous 
to operations research but not car- 
ried out in theaters of operation. 
The work done by the Quality 
Control Sections of the Bureau of 
Ships and of the Bureau of Ord- 
nance in the Navy and similar 
groups for the Ordnance Depart- 
ment and Signal Corps of the Army 
deserve particular mention. The 
work performed by these groups 
is essentially operations research 
applied to inspection, testing, pre- 
paration of specifications, and 
other problems of procurement of 
material. Peacetime successors of 
many of these groups are being 
continued. 


8. On the Development of Indus- 
trial Operations Research. 


Operations research activity 
evolved during World War Ill, be- 
cause of the need for systematic 
analysis of performance of men, 
equipment, and tactics under the 
complexities of modern warfare. 
The fact that the value of this ac- 
tivity became so well recognized 
during the war and that peace- 
time successors are being continued 
in many parts of the Army and 
Navy indicates that we may expect 
to see analogous activity develop 
within industry in a few years. 
Thus, we can imagine an industrial 
operations research group attached 
to the “command” (i.e. manage- 
ment) of a corporation carrying out 
analyses of corporation operations 
analogous to those done by a mil- 
itary operations research group 
for its command. The domain of 
operation for such a group would 
consist of the various segments of 
the overall industrial process men- 
tioned earlier. Statistical quality 
control work as it is commonly con- 
ceived at present would constitute 
industrial operations research over 
essentially one segment of the over- 
all industrial process, namely in- 
spection. Many opportunities exist 
for such groups in other major 
segments such as research develop- 
ment, consumer research, personnel 
selection, inventory control, and 
sales analysis. 


When these industrial operations 
research groups come into exist- 
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ence, men with superior ability in 
various engineering and scientific 
fields will be required. These men 
must have the imagination and an- 
alytical skill to penetrate beyond 
the traditional mode of hunch an- 
alysis of situations. It will be 
found, just as in the case of mili- 
tary operations analysis, that the 
main tools which such men will use 
in their systematic analyses will be 
mathematical and statistical meth- 
ods. Many of the problems which 
will be subjected to analysis will 
raise new mathematical and statis- 
tical problems which will in turn 
require careful theoretical investi- 
gation. But situations will be con- 
tinually found in the various seg- 
ments of the overall industrial pro- 
cess in which procedure, after per- 
iods of research, trial and error 
testing, will be simplified and 
standardized for routine applica- 
tions. This process of theoretical 
study, trial and error testing, simp- 
lification, standardization, and fin- 
ally widespread routine application 
is, indeed, the history of statistical 
quality control over a period of 
twenty years 


The problem of training person- 
nel for industrial operations re- 
search is as broad and complicated 
as that of training research scien- 
tists and engineers in the various 
fields. Industry can only hope to 
take scientific and engineering per- 
sonnel from that produced by the 
colleges and universities of the 
country. The problem of getting 
the basic mathematical and statis- 
tical training into the general sci- 
entific education of these men is 
one which the colleges and univer- 
sities must solve. The situation re- 
lating to training in mathematics 
is quite satisfactory, but this, un- 
fortunately, is not true for training 


in probability and statistics. The 
National Research Council Com- 
mittee on Applied Mathematical 
Statistics is now preparing a report 
on the overall problem of statisti- 
cal training. The situation at pres- 
ent is nota happy one. It will 
probably not be = satisfactorily 
solved for years to come. 


The usual situation in the past 
has been that universities can only 
give certain basic training for our 
future industrial operations re- 
search man and trust that when 
he gets into industry, he will have 
the required imagination, ingen- 
vity, and basic skills to enable him 
to tackle successfully the problems 
which he will encounter. But with 
a greater degree of cooperation 
between universities and industry 
it should be possible to begin “in 
doctrinating” him while he is still 
a graduate student by making 
available problems of general in 
terest and basic importance which 
arise in industry on which he could 
It would also be desirable 
for him to attend meetings or con 
ferences where he can hear and 
participate in the discussion of 
problems of general interest. On 
the other hand such cooperation 
should be useful to industry by 
providing it with a slightly riper re- 


work. 


search man and also in providing 
opportunities for men already in in- 
dustry to discuss the general and 
basic aspects of their problems with 
others outside their company and 
to get new ideas and fresh view- 
points 


This suggests that an effective 
way to promote cooperation be 
tween universities and industry in 
developing various phases of this 
industrial operations research ac 
tivity would be to have meetings 


or seminars or conferences of rel- 
atively small groups of interested 
individuals from industry and from 
universities for the purpose of dis- 
cussing problems, methods of re- 
search, and results of general in- 
terest to such groups. The burden 
of initiating discussion groups of 
this type at appropriate times falls 
primarily on universities and na 
tional scientific organizations, but 
the success of them will depend di 
rectly on the cooperation of indus 
try. 

It seems appropriate to conclude 
this discussion by quoting a few 
words from an address made by 
General H. H. Arnold last summer 
before a meeting of the Institute of 
Aeronautical Sciences, stating his 
views of the importance of oper 
ational research. His remarks are 
very pertinent from the point of 
view of training young men in this 
new type of activity, and they 
apply as well to industrial oper 
ations research as to military op 
erations research: 


“Rare was the scientist whose 
interests led him to consideration 
of what | may call diffuse prob 
lems, connected with operation 
al research. The number of sci 
entists and techonologists who 
applied themselves to the solu 
tion of the difficult problems as 
sociated with 
pitifully small | suspect this 
failure is a reflection upon our 


operations was 


method of training. It seems to 
me we must do something to en 
courage greater interest in the 
application of the — scientific 
method of 


evaluction of 


reasoning to the 

problems which 
deal not alone with machines, 
but with the integrated combi 


nation of men and machines 


Comments on Professor Wilk’s Paper 
WALTER A. SHEWHART 


Professor Wilks has presented a 
most stimulating and challenging 
paper. In broad strokes, he sur- 
veys what the statistician has con- 
tributed in the application of sta 
tistics to inspection and produc- 
tion and also in the recent war. He 
makes it clear, however, that we 
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have only scratched the surface in 
respect to the potential applica 
tions of statistics in industry. He 
pictures the future goal in which 
statistics is made to play an im 
portant role in the over-all indus 
including 
design, 


trial process research 


development, production, 


and inspection as well as'sales and 
the analysis of consumer reaction 
Management has been defined as 
the art and science of preparing, 
organizing, and directing human 
effort applied to control the forces 
and to utilize the materials of na 
ture for the benefit of man. Wilk: 





implicitly points to the application 
of statistics in every portion of this 
broad field 

| know of no one better quali- 
fied than Wilks to set an attain- 
able goal in the field of industrial 
statistics. As one who has made 
and is making important contribu- 
tions to the theory of statistics, and 
as one who has been among the 
most active in directing and help- 
ing in the many fields of applica- 
tion, he knows whereof he speaks 
He has told a little bit about the 
applications of statistics in the re- 
cent war; he was, however, too 
modest even to hint that he per- 
sonally was one of the key figures 
in coordinating and directing these 
applications 

Not only has Wilks painted for 
us a future goal—he has given us 
a blueprint of some of the things 
that academic institutions, indus- 
trial organizations, and each one 
of us can and must do if we are to 
attain this goal. First he makes it 
clear that statistical training should 
be built into the training of all 
engineers similar to the way in 


which calculus and differential 


equations are now made a part 
of their training. Looking some 
distance into the future, it is the 
problem of the academic institu- 
tions to see that this training is 
provided in the engineering field. 
In the meantime, however, we need 
not sit and wait for the statistically 
trained engineers of the future to 
be turned out by the academic in- 
stitutions. Many of us can, if we 
will, institute study groups within 
our own organizations, as is being 
done in many places in other fields. 
As another means of getting sta- 
tistics across to those of us now in 
industry, Wilks suggests that indus- 
trial conferences be arranged along 
the lines of the one just given by 
the Newark College of Engineer- 
ing. This calls for leadership on 
the part of the academic institu- 
tions, and also for the co-operation 
of industrial groups in making it 
possible for some of their men to 
attend. 


Wilks gives us a short descrip- 
tion of the important work done by 
statistical operational research 
groups in the recent war, and sug- 
gests some of the possibilities that 


Machine Accuracy 


Although the use of statistical 
quality control is usually thought 
of as a method of insuring good 
quality during the process of man- 
ufacture, there are several methods 
of insuring good quality at the be- 
ginning of manufacture 


We will consider one of these 
methods called “machine accuracy 
analysis.” As its name implies, it 
is the analysis of several factors 
in a machine to determine its work- 
ing accuracy. The method can be 
used with success on a number 
of different types of metal cutting 
machines, but is best applied to 
those machines which are auto- 
matic or semi-automatic, that is, 
where the operator can set the 
machine and merely load and un- 
load. In this way we consider 
only the machine variables and not 
the operator. Where the operator 
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is the deciding factor in the qual- 
ity of each piece as in grinding, 
where the piece is sparked out, or 
in hand milling, where the rate of 
feed varies, the study should 
rightly be called “operation accur- 
acy analysis.” 


The accuracy analysis for any 
operation applies only to the con- 
ditions and the particular machine 
on which the analysis is being 
made. A machine cutting soft 
brass with a form tool naturally is 
under less strain than if it were 
cutting stainless steel with a similar 
form tool. Also the same machine, 
because of newer bearings or a 
truer bed will work closer than the 
next one doing the same operation. 
It can be expected, also, that, all 
conditions being similar, the same 
machine will cut one kind of metal 
with one kind of tooling with the 





we may hope to attain in our own 
industries if similar groups could 
be formed. He stresses the import- 
ance of the fact that the opera- 
tional groups in the war were at- 
tached to “the command” and by 
implication indicates where similar 
groups in industry should report, 
namely, high enough in manage- 
ment that their work can be made 
effective. Finally, he suggests that 
in order to advance the operational 
approach in industry there should 
be conferences and seminars in 
which industry and academic insti- 
tutions co-operate. He goes further 
by suggesting that perhaps the in- 
itial steps in this direction can best 
be taken by the academic institu- 
tions. 


This paper is worthy of careful 
study, not only by engineers, but 
also by those who in academic in- 
stitutions have charge of the train- 
ing of future engineers, and by 
those in industry who have the 
managerial responsibility in the 
last analysis of determining to what 
extent applications of statistical 
theory will be made in their own 
industries. 


nalysis 


same accuracy next week as it did 
last week. 

From the above it can be seen 
that a chart similar to Figure 1 can 
readily be made giving the accur- 
acy of a number of different ma- 
chines with certain standard tool- 
ing and cutting different metals. 
This chart gives only one figure 
of accuracy, but that figure is the 
result of several accuracy analyses 
which are combined to give the 
average machine accuracy for that 
particular tooling, material, and 
machine. Although the chart shown 
is used for Gridley multi-spindle 
automatics, other charts can be as 
easily made up for Brown & Sharp 
single spindle automatics, turret 
lathes, hand screws, grinders, mil- 
lers, and so on. 

A chart of this nature, in the 
hands of the planning depart- 
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FIGURE |: 


ment, Or process engineering, can 
prove invaluable in scheduling 
close tolerance work. Those ma- 
chines which show on the chart to 
be capable of holding the closest 
tolerances are used for close tol- 
erance finish work, and those not 
so good are used for roughing or 
primary operations. In this way 
each machine gives its most eco- 
nomical service, and the possibility 


FIGURE 2 


MACHINE MAKE: 1” Gridley 


ACCURACY CHART 


of any machine producing defective 
work is reduced to a minimum. 

The analysis of machine accuracy 
is @ comparatively simple process 
and requires little computation; the 
hardest part is the collection of the 
necessary data. An analysis sheet 
similar to Figure 2 is used and all 
necessary work can be performed 
on this sheet. Procedure is as fol- 
lows. 


MACHINE ACCURACY ANALYSIS 


MACHINE NO.: No. 124 


SPEED, FEED, TYPE OF OPERATION: Turn O. D 


PART NAME: Stud 
TOOLING: Cross Slide Turning Tool 
OPERATOR: Jones 


PART NO.: SD-5646 


DIM.: .6355-.6385 
MATERIAL: S. A. E. X 1112 
TAKEN BY. Eaton 


1 2 3 4 5 
x f 
Dev. from DIM Frequency Frequency *X f(X) 
Mean Tally 1x3 1x4 
15 6385 1 15 225 
10 80 Hil 4 40 400 
5 75 th TEN 15 75 375 
0 6370 Wh 17 0 0 
5 65 Wit | 6 30 150 
10 60 HL 5 50 500 
15 6355 I 2 30 450 
TOTALS 50 20 2100 
COMPUTATION 
Sample size n-— 50 
Average Dimension 0001” (20 50) - .6370 63704 
0 [ S (x S #X)? (n] /‘(n—1 [2100-400 50] /49 42.7 
Dimension Standard Deviation 0001 vy 42.7 000654 
Machine Operation Accuracy (OA 60 — .00392 
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FOR SIX-SPINDLE GRIDLEY AUTOMATICS 


Step No. | 

Fill in the heading of the analysis 
sheet. It is important that all 
portions of the heading be filled 
in correctly because, as noted 
above, the 
applies only to those conditions 
noted in the heading 


accuracy analysis 


Step No. 2 
Take fifty 
from the machine. Be sure that 
the machine is readjusted 
and that there are no interrup 
tions during the time taken to 


consecutive pieces 


not 


collect the fifty pieces 


Step No. 3 
In the column headed “Dim.” fill 
in the dimensions to be 
ured in the most convenient in 
crements (.001”, .0005”, .0001”) 


from maximum to minimum 


meas 


Step No. 4 


Measure the individual 


and make a tally mark in the 


pieces 


column headed “tally” opposite 
When 
the fifty pieces have been check 


the dimension measured 


ed there should be some sort of 
a frequency distribution in this 
column 


Step No. 5 
For convenience, call the dimen 


sion associated with the peak of 


the distribution the “mean” di 
mension (the true average di 
mension will be close to this 
figure), and in the column 
headed “Deviation From Mean” 
enter the figure zero (no devia 
tion) opposite this value Enter 
the deviation from the mean in 


whole numbers for each of the 
remaining cells Although the 
actual deviation is in thou 

1] 








sandths, half-thousandths, or 
ienths, the whole numbers are 
ysed for ease in computation, 
being picked up 
later, as shown in the sample 
Deviations below 
the mean will be negative 


the decimal 


computation 


Step No 6 
Total the tally marks in each cell 
and enter the totals in the col 
umn headed Frequency’ oppo 
site each cell Total these fig 
ures and enter them at the bot 


tom of the column 


Step No. 7 
Multiply the figures in column 
f’ by the figures in column “X’ 
and enter the sums in the column 


headed “fX”. Add these figures 


and enter the total at the bottom 
of the column 


Step No. 8 
Multiply the figures in column 
“*#X" by the figures in column 
“KX” and enter the sums in the 
column headed “f(X)-. Add these 
figures and enter the total at the 
bottom of the column 


Step No. 9 
Complete the computation. The 
computation for the example is 
shown on the analysis sheet 


This particular example shows 
that the machine checked is not 
quite good enough to hold .003” 
tolerance on S.A.E.X1112 using a 
cross slide turning tool, and there- 


fore any of this material scheduled 
for straight turning on this machine 


should not be held closer than 


0045”. 


it should be pointed out that 
the procedure automatically shows 
not only whether or not the ma- 
chine is producing within the blue- 
print tolerance but also whether or 
not the average is such that tool 
wear or other factors cou'ld push 
pieces outside the tolerance unex- 
pectedly. After the accuracy an- 
alysis is taken it would be a simple 
matter to adjust the machine one 
way or the other so as to move the 
average into the correct position 
if necessary. 


Acceptance Sampling Inspection 


by Variables 


PAUL C. CLIFFORD 


UPPER MONTCLAIR TEACHERS COLLEGE 


The use of reject limits in con 
nection with ordinary average and 
range charts is often suggested as 
a solution to the difficulties en 
countered in the acceptance samp 
ling of small lots. (Reference 1 and 
2). The procedure to be used in 
sampling 
plans for variables is not new 
(Reference 3 and 4) but is not as 
well known as the corresponding 
procedure for attribute inspection 
Under circumstances very 
small of measurements 
provide sharp discrimination be 
tween acceptable and non-accept 


developing acceptance 


some 
samples 


able lois 


The terms to be used are simi 
lar to those used in attribute in 


spection 


nm number of individual items 


in the sample 


standard deviation of the lot 
universe 

X average of a sample 

14 computed average of a par 
ticular lot 





1, desired (specified) value of 


lot average |! 

rT lower tolerance value for lot 
average 

iu upper tolerance value for 
lot average 


x lower acceptance average 
for sample 
x upper acceptance average 


for sample 


a-risk of rejecting lot if uu, 


6b —riskof accepting lot if u—1u 
or if uoou 
t(() the value of t on a normal 


curve corresponding to a one 
tail area of «. Similarly for 
t((5). 
A few useful values of « and t(« 
are given in the following table. 


‘a tit 


10 1.282 
05 1.645 
025 1.960 
.010 2.326 
005 2.576 
001 3.090 


It is assumed that o is known and 
that the distribution is approxi- 
mately normal. The first assump- 
tion is extremely important, and a 
control chart should be kept on the 
standard deviation of all samples 
because lack of control of variabil- 
ity may invalidate the entire plan 
The average need not be in control 


Single Tolerance Value of Sample 
Average. 


The simplest type of problem en- 
countered is that in which there is 
only one tolerance value of the 
average. An example sometimes 
encountered is tensile strength. We 
wish to accept material if the aver- 
age tensile strength of the lot is 
18,000 psi or greater (1 18,000 
and to reject if the average tensile 
strength is 17,000 or less (u 17,- 
000 From past experience we 
know that o is 800 psi. What size 
sample should be tested, and how 
low a sample average should be 
accepted? For our risk of wrong 
decisions we choose « and [} both 
equal to .05 Then tu t({5 
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1.645. For the particular case 
where « and [5 are equal the form- 


uvlas for nand X, are, 


1) n 2ta (iu, tty) ]> 
and 
2) x (it, itol/ a 


Substituting in the formulas, we 


find n—6.9 and X, — 17,500. Since 
n must be an integer we choose 7 
as the sample size, and our samp- 
ling plan is determined. Choose a 
sample of 7 items, test each, and 
compute the average. If the sample 
average is less than 17,500, reject 
the lot. Be sure to keep a control 
chart on the standard deviation. 
The idea of rejecting on a sample 
size of 7 may sound ridiculous, but 
this is a case of not liking the or- 
iginal requirements; it is not a 
fault of the plan itself. 


If it were important to cut down 
the risks of wrong decisions we 
might choose « and [} both equal to 
.01. Then both t(a) and t() are 
equal to 2.326. Substituting in 
formulas (1) and (2), we find n 


13.8 and X,; 17,500. A sample 
of 14 with an acceptance average 
of 17,500 meets the new require- 
ments. 


lf it were important to insure the 
acceptance of standard material 
while considerable risk could be al- 
lowed for tolerance material, we 
might choose «—.01 and [i —.10. 
Then t(a)— 2.326 and t({5)— 1.282. 
With different values of u and [3 
the above formulas are incorrect, 
and the formulas needed are 


3) n—oa-[tlu (5) ]- (to—t 
and 
4) X tli)u t()ity | 


tla (>) | 


Substituting in these formulas we 


find n—8.3 and X,;—17,356. 
Theoretically our sample _— size 
should be 9, but we will use a 


sample size of 8 and note how this 
changes our risks of wrong de- 
cision 


Operating Characteristic Curve for 
Variables Plans 


Each of the above acceptance 
sampling plans has an operating 
characteristic curve. To determine 
the O.C. curve we need to compute 
the probability that a lot of qual- 
ity average u will be accepted by 
the particular plan in use. The 
probability P(a) is computed in 
three steps: 
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Table | 


n=—7 
Plan - 
- X,=— 17,500 

P(a) 
18,200 .990 
18,000 951 
17,800 .840 
17,600 .629 
17,400 .37 1 
17,200 .160 
17,000 .049 
16,800 .010 


1) Compute t— [(X,—u) Vn] Jo. 

2) For this value of t find p (one 
tail) from a table of the 
normal curve. 


3) If X, is greater than u, then 


P(a)—p. 
lf X, is less than wu, then 
P(a)—- 1—p. 


To find the probability that a lot 
with quality average «- 17,700 
will be accepted on the first plan 
(n--7, X, ~ 17,500), we compute 

1) t-(17,700--17,500) V7 800 

.66. 


2) For t 
normal curve p 


.66 we find from the 
254. 


3) Since X,- u, P(a)—1—p 
746. 

Repeating the above calculations 
for different assumed values of 
we obtain Table 1 for each of the 
three plans. 


Plotting the values of P(a) as or- 
dinates against the values of 1 as 
abscissas we obtain the O. C. curve 
of Figure 1. Theoretically these 
O. C. curves never attain a prob- 
ability of 1.00. Actually the dif- 
ference may be too small to show 
on a graph. The base scale has 
been reversed to have the curve 
look like the usual one for attribute 
sampling. 


FIGURE 1: OPERATING CHARAC- 
TERISTIC CURVE 
00S, 


20 n«l4- one 
win ioc 
Gz 6 78 76 4 72 7 
percent defect 
£ 2 23 4D 67 dk 


n--14 n—-8 

X, — 17,500 x 17,356 
P(a) P(a) 
999 999 
989 990 
942 919 
.805 681 
.564 319 
.290 081 
.104 010 
024 001 


The use of n_ 8 in the third plan 
has slightly increased the risks « 
and [}. However, the change is less 
than would have’ occurred had 
n--9 been used. 
small values of n the practical so 
lution is to take the integer nearest 
the computed value of nm as our 
sample size and to adjust « and {) 
correspondingly. 


Except for very 


lf the single tolerance of the 
sample average were an upper in- 
stead of a lower one the same pro 
cedure would be followed with 1, 
replaced by jt, Rs. by X., and 
with these replacements the in 
equalities in the third step of com 
puting the O. C. curve would be re 
versed 


Upper and Lower Tolerance Values 
of Sample Average 

A simple solution for the 
specifying both upper and lower 
values of the average 


case 


tolerance 
can be given provided the toler 


ance averages X, and X, are 
equally spaced about the specified 
average, and provided the same 
risk {} is used for lots of either tol 
erance average. Suppose that in 
the first example we wished to be 
protected from accepting lots if the 
average tensile strength were either 
17,000 or less or 19,000 or more 
Let both « and [i be .05. Material 
of specified average quality may 
now be rejected on too high or 
Thus 
we must split our risk « in two 
Using tla 2 


of t on the normal curve corres 


too low a sample average 
to indicate the value 


ponding to a one tail area of « 2, 


we use the formulas 


5) n tl: 2 t/ (us T 
x tha 2)u t iA 
tan 2) + 0 
For our example u 2 025, 
t2 2) 1.960, 





05, t() 1,645, 
T 18,000, u 17,000 
Substituting these values in 
formulas (5) and (6), we find 
n 8.3 and X,-— 17,456. Since 
X. will be as much above ty as 
X, is below it, we find X 18,544 


if we reduced our risks « and [i 
to .01, we would obtain by the 
15, X,—17,- 


same procedure n 


475, X 18,525 


The computations to determine 
the O. C. curve are similar to those 
in the first example but are more 
involved since a lot having a qual- 
ity average near the specified av- 
erage may be rejected for either 
too high or too low a sample aver- 
age. The steps in computation for 


a lot whose quality average | is 

less than i are: ‘ 

1) Compute t; [(X,;—u) Vn] /o 
and t [(X.—u) nl /o 


2) For each value of t find the 
corresponding p (one tail) from 
a table of the normal curve. 


3) If x, u, Pla) p p 
if X. <u, P(a)—1—pi—p: 
Using X, — 17,456, X, — 18,544, 
thy, 18,000, n 8, 0 800, and 


following this procedure we obtain 


Table 2 


Since the probability of accept- 
ing a lot whose quality average is 
18,400 is the same as for a lot of 
quality average 17,600, we need 
to work with only one side of the 
specified average. The O. C. curve 
for both of the sampling plans de- 
veloped is shown in Figure 2. 


FIGURE 2: OPERATING CHARAC- 
TERISTIC CURVES, TWO SIDED 
PLAN 
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Table 2 


18,000 1.93 1.93 
17,800 1.22 2.63 
17,600 5] 3.32 
17,400 20 
17,200 91 
17,000 1.61 
16,800 2.31 


Relation Between Lot Average and 
Per Cent Defective 


Frequently the tolerance values 
of the average are set in terms of 
the per cent of individual items 
above or below a specification 
limit. Whether or not an individual 
specification limit on psi has any 
meaning may be debatable. Rather 
than change the data we will as- 
sume that the lower specification 
limit L for individual pieces is 
16,000 psi. Assuming a normal dis- 
tribution (which needs considerable 
justification) we can compute for 
any assumed ut the per cent of 
individual items outside specifica- 
tion limit. To do so we 


1) compute t—(u—L)/o; 


2) find p (one tail) for this value 
of t from a normal curve. 


The per cent defective is then 


100p. 


If there are two specification lim- 
its equally spaced about the speci- 
fied average, the procedure is es- 
sentially the same, the numerator 
(u--L) being the distance to the 
nearest specification limit. This 
procedure assumes that the distance 
between specification limits is at 
least 60, so that lots will have de- 
fectives either below the lower 
specification limit or above the up- 
per specification limit, but not 
both. In the present case, if our 
specification limits for individuals 
were 16,000 to 20,000, the differ- 
ence would be only 50, so that lots 
of quality average near 18,000 
would have defectives both above 
specification and below specifica- 
tion. Following this procedure and 
taking into account both classes of 
defectives, the per cents defective 
corresponding to the lot average 
were computed. These are shown 
in Figure 2. 


P P» P(a) 
027 027 946 
VW) 004 885 
.305 .000 695 
42) 42) 
183 183 
054 054 
010 010 


It now appears that a variables 
sampling plan can, with certain 
important assumptions, be speci- 


fied by an n and an X;, or by an 


nand an X; andan X.. We might 
suspect that there are as many 
varieties of variables sampling 
plans as there are attribute samp- 
ling plans. As a matter of fact 
there are a great many more pos- 
sible. Romig (Reference 3) has 
formulated a great variety of plans, 
some of which minimize the total 
inspection assuming detailing of 
remainders, others that combine a 
given AOQL with fixed producer’s 
and consumer's risks. Some un- 
published work has combined var- 
iables acceptance inspection with 
attribute inspection, the severity of 
the attribute sampling plan being 
based on the result of the variables 
inspection. The possible applica- 
tions of variables acceptance samp- 
ling are legion, especially when we 
consider the need for small sam- 
ples in some problems, and the fact 
that frequently variables data are 
arbitrarily classified by attributes. 
Measuring a part and then classi- 
fying it as merely good or bad can 
be justified only when unit inspec- 
tion costs are very low. Despite 
the computational difficulties in- 
volved, the savings may be great, 
and it is quite possible that the var- 
iables acceptance sampling plans 
of the future will be as useful as 
the various attribute sampling 
plans are now. 


Derivation of Formulas 

The formulas depend on nothing 
more than the standard error of 
the mean of a sample of size n. 
Figure 3 represents a lot of quality 
average tt and a second lot of 
quality average ;. The smaller 
curves represent the distribution of 
averages of samples of size n. 
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FIGURE 3: FREQUENCY DISTRIBU- 


TION AND POSITIONS OF AVER- 
AGES 


























Since the standard deviation of 
the average of a sample of size n 
is o Vn, the t units must be mul- 
tiplied by Vn /o to obtain scale 
units of psi. Thus 


uy—X, —t(a)a/ Vn, 
i t(H)o n 
Adding these equations we obtain 
io—tl [ t(a) +- (5) ]o in, 


which when solved for 
formula 3. 


n gives 


Dividing the equations we get 
(1)»—X1) /(X%,;—) = ta) t(), 
which when solved for X; gives 

formula 4. 
The fraction of the larger curves 


below the specification limit L rep- 
resents the per cent defective for 


lots of quality average 1 and jy 
respectively. 
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Saving Time in Testing Life 


WARREN B. PURCELL 


PRESIDENT OF BOSTON SOCIETY FOR QUALITY CONTROL AND 
MANAGER OF QUALITY CONTROL, LAMP DIVISION, SYLVANIA ELECTRIC PRODUCTS, INC. 


There are two basic methods of 
controlling quality. The first meth- 
od is the condemning or screening 
of lots because they contain too 
many defective units. The second 
method is the keeping of the pro- 
cess so tuned, with its resulting 
low percentage of defective units, 
that no condemning or screening is 
necessary. The second method is 
the one which is true economic con- 


trol of quality 


One of the conventional methods 
of keeping a process tuned is to set 
limits statistically for the average 
and range of the measurements on 
periodically drawn samples, and 
to use as a criterion for corrective 
action any average or range that 
The data 
must be obtained quickly and im- 


falls outside the limits. 
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mediate action taken where indi- 
cated to eliminate causes of varia- 
tion while they still exist and be- 
fore many defective units have 
been made. In testing life, how- 
ever, use of the statistics of aver- 
age and range requires that each 
test be continued until the last unit 
has reached the end of its life. The 
consequent delay in obtaining the 
data is fatal to the effective use of 
this Modern Quality Control Tech- 


nique. 


In many cases, the difficulty has 
been partially overcome by _ in- 
creasing the severity of the life 
test. A 
shortening of the life of incandes- 


1000 
about 5 hours by burning at 150% 


classic example is the 


cent lamps from hours to 


of rated voltage. Even at this ac- 


celeration, however, it often re 
quires 7 or 8 hours to burn out the 
last lamp of a sample; yet the fin 
al result might yield an average 
so low or a range so great that 
need of corrective action is indi 
cated. Attempts to shorten the life 
further cause abnormal arcs and 
do not give a true picture of normal 
life. Since the test cannot be fur 
ther accelerated, it is necessary to 


accelerate the statistics 


In conventional statistics, aver 
age is used to indicate a shift in 
the whole population; range is 
used to indicate a change in popu 
lation dispersion A shift in the 
whole population can also be in 
dicated by the median, or central 
failure in the sample; a population 


shift or change in dispersion can 





be indicated by the minimum, or 
first failure in the sample. The use 
of median and minimum as statis- 
tics substantially accelerates the 
A tendency toward short 
indicated by the 


sample is indicated quickly It is 


results 


life which is 


not necessary to continue the test 
beyond the median, and corrective 
action can be started promptly 
Before adopting the statistics 
of median and minimum, three 
questions must be answered. First, 
does median give the desired pic 
ture of life? Second, how can con 
trol limits for medians be estab 
lished? 


limits for minima be established? 


Third, how can control 


1. Does median give the desired 
picture of life? 


In the case of incandescent 
lamp life test, a large amount of 
past data for 
studied Table | is a typical set 
of data accumulated before con- 
trol was established. In the long 
run, the average of the medians 
(1435) coincides with 
the average of the averages 
(1433) This is to be expected in 
an inherently normal distribution 
Furthermore, the differences be 
tween median and average in in 


various types was 


practically 


dividual samples are insignificont. ' 
For incandescent lamps _ then, 
median does give the desired pic- 
ture of life An analysis along 
these lines is recommended when- 
ever median is being considered 


for adoption as a statistic 
2. How can control limits for medi- 
ans be established? 


Control limits for averages are 


UCL (av) x AR (1) 
Cl (av) Xx ..(2) 
LCLlav) ER (3) 


In equations (1) and (3), the 
term A.R is three standard devia- 
tions of averages. The relation be- 
tween standard deviation of medi- 





TABLE | 


Typical Data For Life Of Incandescent Lamps In Hours 
Before Establishment of Control 


(Each sample contains 5 lamps) Betw 

‘. Minimum Maximum Mediar Averese goa ae 
1 850 1270 420 1100 1080 20 
2 900 1570 670 1280 1390 110 
3 1370 1550 180 1460 1460 0 
4 1080 1400 320 1350 1380 30 
5 1060 1130 70 1060 1090 30 
6 860 1550 690 1250 1230 20 
7 1060 2010 950 1440 1370 70 
8 1040 1420 380 1230 1310 80 
9 1090 2170 1080 1630 1630 0 
10 1930 2280 350 2100 2120 20 
11 810 1390 580 1210 1230 20 
12 1480 2160 680 1760 1600 160 
13 2120 2590 470 2410 2290 120 
14 1990 2260 270 2080 2050 30 
15 1470 1640 170 1500 1580 80 
16 1280 1950 670 1550 1510 40 
17 1010 1430 420 1210 1270 60 
18 1240 1710 470 1620 1580 40 
19 1450 2100 650 1560 1560 0 
20 340 920 580 730 750 20 
21 470 1360 890 1260 1200 60 
22 1490 1850 360 1560 1680 120 
23 1670 1860 190 1770 1730 40 
24 1080 1390 310 1160 1170 10 
25 920 1680 760 1300 1260 40 
26 1160 1500 340 1500 1420 80 
27 1180 1340 160 1270 1290 20 
28 1290 1650 360 1560 1560 0 
29? 1000 1940 940 1150 1210 60 
30 1660 2200 540 1940 1940 0 
31 430 1100 670 840 760 80 
32 1110 1590 480 1140 1150 10 
Averages 1184 1686 503 1435 1433 46 


ans ond standard deviation of av- 
erages is given by ° 


Oo; Ver 20 . +. : . ...(4) 


(This and subsequent notation is 
explained at the end of the article.) 
Thus control limits for medians be- 
come: 


UCL(me) —X-+ Vm 2A R ......0.. (5) 
Re (6) 
LCLimme) <= R— V w/2 MaR — ccceceeess (7) 


The statistics do not, however, give 


R directly. But Table | shows that 
M. G. Kendall Advanced Theory of Sta 
tist Charles Griffin & Co., Londor 


1943, p. 213 


the average of the medians (1435) 
is half way between the average of 
the minima (1184) and average of 
This is to be 
expected in an inherently normal 
distribution. 


the maxima (1686). 


Therefore: 


R—2 (X—x 


Substitute the value of R from (8 
in (5) and (7) and regroup: 


xi! 


UCL(me) — (A. Qn +1 
ae (9 
LCL(me)—A 2ex- 
(A. “2r—1) x SEER TRAM CS OT TE (10 
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To simplify these expressions set 


ji vesting, ................ (11) 
A 27 —M srciahcassnasieiliinactieneca cadet (12 
Be VBe—PawMg  ceccnren (13 
Equations (9) and (10) then be- 
come: 

UCL (me) —M, X—Mae X ceccocee. (14 
LCL (me) —Ms x—Me X cecceeeee. (15 
Values of M,;, M., and M. for vari- 


ous values of sample size (n) are 
listed in Table III 


Example: 

From the data in Table |: 

X— 1435 

x—1184 

n= 5 

From Table Ill (n — 5): 

M 2.44 

M.—-1.44 

M 44 

The control limits are: 

UCL(me) —- (2.44) (1435) 
(1.44) (1184 1790 

CL(me) — 1435 

LCL(me) (1.44) (1184 
(.44) (1435 1080 


3. How can control limits for 
minima be established? 

The method is basically similar 
to that used in establishing con- 
ventional limits Conventional 
limits allow for the variations in 
the statistics which are of no sig- 


nificance These insignificant 
variations are due to the constant 
system of chance causes in the 


process and operation of chance in 


sample selection. Each limit is 
placed at a point beyond which it 
is very improbable (probability 


.0015) that chance can be operat- 
ing alone. A statistic beyond the 
limit is then considered conclusive 
evidence that some other dominant 
cause is affecting the process 
Similarly the upper limit for 
minima is so placed that the prob- 
ability is .0015 that chance alone 
can cause the minimum to exceed 
it. Stated differently, the prob- 
ability that all units in the sample 
will exceed the limit is .0015. Since 
the sample contains n units, the 
probability that any one unit will 


exceed the limit is 0015 

To evaluate the points for given 
probabilities, the population cen- 
ter and the standard deviation of 
its units must be known, and its 
inherent approach to normal dis- 
tribution must be estimated The 


4 
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median lo 
From 


statistic of average 
cates the population center 
the two statistics of average medi- 
an and average minimum, the 
standard deviation of units can be 
calculated by 
6,’ =R d.—2 (X—x) d 

The inherent frequency distribu 
tion of incandescent lamp life can 
be assumed to be substantially 
normal.' 

The limit for 
unit probabilities represented by 


each of the 


’ .0015, for various values of n, 
is then uniquely determined. These 
limits have been calculated in 
terms of standard deviations of 
units above the population center 
Thus the limit can be written 


UCL(min)  X + Nyo,’ 

N,; is number of standard devia 
tions of units above the population 
center for a unit probability of 


0015 


Values of 0015 and N,, for 
various values of n, are listed in 
Table Il 

Similarly the 
minima is so placed that the prob 
ability is .0015 that chance alone 
can cause a sample to contain a 
But each sample 

Therefore, the 


lower limit for 


unit below it 
contains n_ units 
limit is so placed that the probabili 


TABLE II 


Values of N, and N.. For Various 
Sample Sizes ‘*) 
Sample 





Size 0015 

n 0015 N “n)OUWN 

a oom O22 00050 3.29 
4 197 85 00038 3.36 
— 272 61 00030 3.42 
6 338 42 00025 3.48 
7 395 aF 00021 5 
8 444 14 00019 3.54 
9 486 03 00017 3.59 
The limit for each of the 


unit probabilities represented by 


0015 nn, for 


is uniquely determined 


various values of n 
These lim 
its have been calculated in term: 


of standard deviations of units be 


low the population center Thus 
the limit can be written 
LCL (min) X  Nuo 18 


number of standard devia 


N. is 


tions of units below the population 


center for a_ unit probability of 


ty of a unit falling below it is OOTS/n 
0015 n Values of .0015 nandN., for vari 
$. American War St jards 71.1. 7 ous values of n, are listed in Table 
‘ St ls A 1! 
6. ‘ ; Substitute in 17 and (18 the 
value of from 16 and re 
, group 
UCL (mir 2N, d 1)x 
2N, d.)x 19 
TABLE Ill 


Factors For Computing Control Limits For Medians and Minima 


For substitution in UCL (me M x M.x 


Sample Size M M 

n 

3 3.56 2.56 
4 2.82 1.82 
5 2.44 1.44 
6 2.2) 1.2] 
7 2.05 1.05 
8 ve 0.93 
9 1.84 0.84 


LCL (me Mx MX 


UCL (min M x Mx 
LCL (min) Mux M-X 
M M M M M 
1.56 2.43 1.43 3.90 2.90 
0.82 1.82 0.82 3.26é 2.26 
0.44 By. 0.52 2.94 1.94 
0.21 fe = 0.33 2.74 1.74 
0.05 1.20 0.20 261 1.6] 
0.07 1.10 0.10 2.48 1.48 
0.16 1.02 0.02 2.42 1.42 
17 





2N./d 1)X (20) 
To simplify these expressions set 
2N,/d 1 M, ’ (21) 
2N,/d MA (22 
2N./d M, (23) 
2N./d 1 -M (24 


Equations (19) and (20) then be- 


come 


UCLimin) MX M-x (25 
LCL(min) M x M x (26) 
and of course CL(min x (27 


Values of My, Ms, Me, and M-, for 
various values of n, are listed in 


Table Ill 


Example 


From the data in Table | x 1435 
x 1184 
n 5 
From Table Ill (for n 5 
M, 1.52 
M 0.52 
M, 2.94 
M 1.94 
The control limits are 
UCL (min (1.52) (1435 
0.52) (1184 1565 
CL (min 1184 
LCL (min (2.94) (1184 
(1.94) (1435 720 
One advantage of these statis 
tics is the saving in time and facili 
nes required for test A second 


advantage is the elimination of 
the calculation of averages and 
There is one disadvan 


ranges 
tage For the same sample size, 
T 
r > ’ 
_ . 
"e . - 
ee 
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median is about 25% less stable, 
and therefore as a control statistic 
less sensitive, than the average 


The great advantage is not only 
that the corrective action is fast; 
but also that the fastest action is 
taken needed; i.e., 
when life is short Chart | (con- 
trol chart of the data in Table 1) 
illustrates this especially for sam- 
ples 20, 21 and 31. Action on 
these statistics was possible in the 
accelerated equivalent of 340, 470 
and 430 hours (i.e., about 2 hours) 
Action based on conventional sta- 
tistics would have been deferred 
until the accelerated equivalent 
(about 52 hours) of 920, 1360 and 
1100 hours, respectively. 


when most 


CONTROL CHART 
(CONTROL ESTABLISHED) 


Chart Il illustrates the appear- 
ance of charts based on these sta- 
tistics after control has been es- 
tablished. The improvement in 
life uniformity due to the fast cor- 
rective action has been extremely 
gratifying. 

DEFINITION OF SYMBOLS 


average of averages 
average of ranges 


average of medians 


I ><H 201 <I 


average of minima 


Gs: standard deviation of aver 
ages 

Gy standard deviation of medians 

a’.: standard deviation of units 

A.: factor which depends on 
sample size 

d.: factor which 
sample size 


depends on 


UCL (av): upper control limit for 
averages 

CL (av): central line for averages 

LCL (av): lower control limit for 
averages 

UCL (me): upper control limit for 
medians 

CL (me) central line for medians 

LCL (me): lower control limit for 
medians 

UCL (min): upper control limit for 
minima 

CL (min): central line for minima 

LCL (min): lower control limit for 
minima 

N:, No, M;, Me, Me, My, Ms, Me and 

M; are used merely to replace 

cumbersome expressions and to 

simplify. 
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Third Annual Rochester Clinic 


of the 
American Society for Quality Con- 


The Rochester Section 
trol, in affiliation with the Indus- 
trial Management Council of Roch- 
ester, held their annual Clinic on 
Tuesday, February 18th, at the 
Rochester Chamber of Commerce. 


Eleven clinics, luncheon and din- 
ner meetings, and eighteen gage 
exhibitors, drew a record registra- 
hundred 


members and guests from the West- 


tration of over seven 
ern New York area, making this 
by far the most successful clinic 
ever to be sponsored by the Roch- 
ester group. 

Lewis B. Swift, President of The 
Taylor Companies, 
Rochester, New York, and Chair- 
man of the Industrial Management 


Instrument 


Council, spoke at the noon lunch- 
eon meeting. His topic, “Manage- 
ment Views Quality Control” was a 
tribute to the industrial accomplish- 
ments of the war years, 1940-45, 
and the important contribution of 
quality control methods used wide- 
ly for the first time as a manage- 
ment tool or technique to assure 
greater precision with greater pro- 
duction than ever attained hereto- 


fore. World War Il was an oppor- 


tunity to test our industrial prog- 


ress, a sort of final examination 


that had to be passed at a high 


level. Management is deeply in- 
terested in new methods which 
will improve operations and help 


control our present complex indus- 
trial machine. 


Mr. J. M. Juran, Chairman, De- 
partment of Administrative Engi- 
neering, New York University, was 
the speaker at the evening dinner 
meeting. In Mr. Juran’s address 
“Whose Job to Control Quality?”, 
the organizational problems which 
often involve those persons using 
quality control methods were pre- 
sented and discussed with thor- 
oughness and authority. 


Those people to whom respon- 
sibility for the quality function is 
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assigned must have recognition 
and a place in the organization 
This does not mean that a whole 
new department with a vice-pres- 
ident in charge of quality at its 
head is to be created as so many 
newcomers suddenly finding this 
tool in their hands would have it. 
Quality control, like any other man- 
agement tool, must prove its worth 
and sell itself to management. It 
is better to begin operations slowly 
in an established trunk of the or- 
ganization and thereby minimize 
jurisdictional disputes. In his ex- 
perience, Mr. Juran has found that 
a new department in an organi- 
zation must spend months, even 
years, acquiring jurisdictional rights 
before it can function properly. It 
is better for a quality control group 
to show results first, then the 
proper place in the organization 
will be made available 


CLINIC SUMMARIES 


1. “Sub-dividing Dimensions for 
Quality Control Purposes.” —C 
W. Kennedy, Quality Control 
Engineer, Federal Products Cor 
poration, Providence, R. | 


Mr. Kennedy stressed the im- 
portance of having the right gage 
for the job in order to control qual- 
ity most efficiently during pro- 
duction. His talk was amply illus 
trated with the latest gages which 
he used to present up-to-the-minute 
developments and 
gaging practice and to show their 
use for acquiring effectively data 
for control charts 


techniques in 


2. “Selection of Personnel for the 

Quality Control Organization” 

W. R. Purcell, Manager, Qual- 

ity Control, Lamp Division, Syl 

vania Products, Inc., Salem, 
Mass. 


In this clinic, Mr. Purcell offered 
a thoughtful appraisal of the qual- 
ifications desirable in the person- 
nel who must handle the quality 
control problems in industry to 
day. The installation of these new 
techniques require that the “know 
how” of the manufacturing pro 
cesses and inspection procedures 
be combined with the “know how” 
of the modern quality control tech 


niques. If, therefore, an organiza 
tion has no staff Quality Control 
Department, it is necessary for the 
line quality control 
have the rare combination of both 
types of “know how.’ 
other hand, the organization has 
a staff Quality Control Department, 
the personnel of such a depart 


personnel to 


If, on the 


ment can concentrate on the “know 
how” of the modern technique and 
cooperate with the line 


control 


quality 


personnel which has the 
manufacturing and 


“know how.’ 


inspection 


3. “Sequential Analysis for Meas- 
urement’—Irving W. Burr, Pro 
fessor of Mathematics, Purdue 
University 


Sequential analysis, a wartime 
development, has in the past two 
years become a widely used sam 
pling plan, notably in the receiving 
inspection area. Mr. Burr presented 
new applications of this plan for 
evaluating variable measurements 
in cases other than receiving in 
spection 


4. “Analysis of Variance in the 
Chemical Laboratory” Roland 
Noel, Director of Control, Bris 
tol Laboratories, Syracuse, New 
York. 


Mr. Noel presented examples of 
the use of analysis of variance to 
study the precision and accuracy of 
The role 


of statistical techniques in solving 


chemical test procedures 


a problem which increased tre 
mendously the production of pen 
icillin was an example of outstand 


ing interest to the group 


5. “Cooperation Between Produc- 
tion and Inspection Department 
for Success” C. J. Hudson, 
Quality Manager, Norton Com 
pany. Worcester, Mass 


This clinic stressed the vital im 
portance of teamwork and coop 
eration necessary between the in 
spection and production groups 
This is achieved by an understand 
ing of the quality control methods 
by both operators and supervision 
in the production group as well as 
in the inspection group Training 
courses for operators and super 


vision are essential to this end 
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6. “Sampling Procedures for Pro- 
ducts Acceptance” Arthur Wil 
der, Quality Control Engineer, 
General Electric Company, 
Providence, R. | 


Manufacturers engaged in the 
production of parts which can be 
classified as accepted or rejected 
are overlooking a money-saving 
tool if they are not using the prin 
ciple of sampling for product ac 
ceptance Sampling on a statis- 
tical basis gives most information 
per inspection dollar with a known 


degree of accuracy 

lt is important to know when to 
adopt sampling inspection, how to 
set it up, and how to handle the 


accompanying | mitations 


7. “Is Your Inspection Department 


Inspecting?”—Edwin A. Boyan, 
Assistant Professor of Business 
Management, M.1.T ‘ Cam 


bridge, Mass 


Mr. Boyan ably appraised the 
functions of quality control super- 
vision and suggested methods of 
making quality control a success- 
Quality 
at the machine or process which 
does the therefore, 


whether the work is 


ful enterprise originates 
work and, 
done well or 
poorly becomes the prime respon- 
sibility of the production operators 
and their supervisors The oper 
ator must be taught to check his 
own work and not to rely ona 
periodic inspection or subsequent 
sorting operation to find his mis 


takes 


To the inspection group should 
go the responsibility of seeing that 
quality by 
instructing in 


production maintains 
providing gages, 
their use, acting to correct trouble, 
making recommendations to im 
prove tooling or design, seeing that 
tool and design changes are made, 
and keeping changes out of the 
factory that are neither approved 


or proved 


Money must be spent to obtain 
and improve quality and inspector 
rates must be equal to or better 
than operator rates to assure re 
spect for the inspection function 


8. “Practical Use of Histogram in 
Analyzing Process Quality” 
M. D. Benedict, New England 
Regional Chairman of American 
Society for Quality Control, Gil- 
lette Safety Razor Co., Boston, 
Mass 
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Mr. Benedict brought out in this 
discussion that in many instances 
the use of the basic frequency dis- 


often yield 


tribution curve will 


more prompt and intelligent in- 


formation than the control chart, 
and yet in the elementary quality 
control courses, this normal prob- 
ability curve is all too often passed 


over as an interesting phenomenon. 


There is a need in industry for 
more basic information as to the 
ability of machines and processes 
to meet specifications. The use of 
Operation Accuracy” studies 
through the medium of histograms 
can, ina large measure, meet these 
requirements. Such studies pro- 
vide a firm foundation for sound 
engineering and factory planning 
and permanent, economical, prac- 
tical specifications. A knowledge 
of the behavior of frequency dia- 
grams and of the manner in which 
they combine will help in setting 
tolerances and manufacturing 
techniques to result in an overall 
high quality product. 


9. “Product and Process Control in 
the Chemical Industry”—M. D. 
Gross, Research Chemist, Uni- 
versity of Akron, Akron, Ohio. 


The advantages of applying sta- 
tistical methods to the control of 
industrial chemical processes were 
outlined in this clinic. Statistical 
methods furnish a quantitative 
and scientific basis for judgment 
in the establishing of specifications 
and in determining whether or not 
a process is running within these 
specifications. While _ statistical 
methods can locate the source of 
variction in a process that is out 
of control, it must be remembered 
these methods in themselves do not 
remedy the trouble. It is possible 
to eliminate considerable labora- 
tory testing if statistical methods 
are used to extract the maximum 
amount of information from the 
test data. 


10. “Demonstration, Construction, 
and Application of Average and 
Range Charts”—C C. Craig, 
Professor of Mathematics, Uni- 
versity of Michigan, Ann Arbor, 
Mich 


Mr. Craig presented information 


designed to simplify the use of X 
and R charts which are so widely 
used in quality control work. 





Production 


11. “How to Interest 
Supervision and Operators in 
Quality Control” — —. L. Fay, 


Chief Inspector, John Deere 
Tractor Company, Waterloo, 
lowa. 

The first and most important 


step in the introduction of quality 
control to supervision and produc- 
tion operators is to establish defi- 


nite results in a relatively small, 


even obscure, undertaking In 
this way, supervision can be 
brought to believe that they have 


actually discovered a new tool 
which will work to their advant- 
age. An improper approach more 
often than not creates a feeling 
of resentment at this encroachment 
in their work designed to expose 
their mistakes by underhanded 
methods. Obtain cooperation first 
then follow through and produce 
results. This small start is a good 
sound wedge to open the doors for 
expansion of the quality control 


program. 


PURDUE UNIVERSITY COURSE 

An eight-day course in Statistic- 
al Quality Control will be offered 
by Purdue University June 27 thru 
July 5, 1947. This course is in- 
tended to meet the needs for ad- 


ditional training of men and 


women who have had some pre- 
vious instruction or practical experi- 
ence in the subject. 


Topics to be offered are: the 
background of control charts, sig- 
nificance of differences, analysis of 
variance, linear and multiple cor- 
relation, sequential analysis and 
other sampling, use of calculating 
machines. Prerequisites are the 
first course or its equivalent. The 
emphasis is on applications. All 
techniques are to be explained as 
simply as possible. 

The instructors in the course will 
be: Professors Irving W. Burr, Pur- 
due University; Mason E. Wescott, 
Northwestern University; Lloyd A. 
Knowler, lowa State University; 
and Edwin G. Olds, Carnegie In- 
stitute of Technology. 


The tuition is $100, and addition- 
al information can be obtained 
from Professor Burr. 
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GRANT, EUGENE L., 


Reviews 


“Statistical Quality Control,” Mc- 


Graw-Hill Book Co., New York and London, 1946, 563 pp. 
Review by H. F. Dodge, Bell Telephone Laboratories. 


This book gives an excellent pre- 
sentation of those simple but 
powerful statistical techniques that 
can be widely used in industry, 
more particularly in production 
and inspection operations, to con- 
trol the quality of manufactured 
products, and to reduce costs. 


Explaining that the book is a 
working manual, the author de- 
scribes the general purpose of the 
book in the following words: 

“The most effective use of 
these (statistical) techniques de 
pends upon their being under- 
stood by production and inspec 
tion supervisors, by engineers, 
and by management. The ob- 
ject has been to write a book 
that might be immediately use- 
ful to all of these groups. No 
attempt has been made to write 
for the professional statistician 
or the mathematician. The aim 
has been to give just enough 
theory to supply practical work 
ing rules that will enable one 
to recognize the limitations of 
the methods as well as their 
many uses 

The author has attained this ob 
jective, writing with a clarity that 
should take much of the mystery 
out of the specialized language of 
the statistician 

book 


In outline the comprises 


five parts 


1. What statistical quality con- 
trol will do; 


2. The Shewhart control chart 
for variables; 

3. Other Shewhart control 
charts; 


4. Statistical approach to accept- 
ance procedures; 

5. Making _ statistical 
control work 


quality 


Profiting from the trend of things 
during the war, the author has con- 
centrated his attention on the 
simpler tools of statistics that have 
been found most readily applic 
able on a wide scale with a min- 
imum of special training. For pro 


duction operations, the primary 
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emphasis is on techniques associ 
ated with the various Shewhart 
control charts for controlling qual 
ity in process; and, for inspection 
operations, the emphasis is on ac 
ceptance sampling procedures 
There has been no attempt to cover 
statistical methods that involve a 
higher level of mathematical treat 
ment such as tests of significance, 
analysis of variance, correlation, 
and regression. These topics, one 
reads, have a greater place in re 
search and development 


The author has brought together 
under one cover and, in the opin 
ion of the reviewer, skillfully co 
ordinated much of the wartime 
training material in quality control 
methods, interweaving the results 
of his own wide experience in this 
field as a consultant to industry 
and as a teacher. The presentation 
of the control chart techniques, for 
example, follows closely the tenor 
and terminology of the A.S.A 
War Standards on quality control, 
notably Z1.3 “Control Chart Meth 
od of Controlling Quality During 
Production,” 
gated by the War Department to 
stimulate the varied uses here cov 


which were promul 


ered in satisfying detail, and which 
were used as texts in country-wide 
intensive training courses. Control 
charts in their various forms are, in 
fact, given first place in promi 
nence, both with respect to space 
allotted and emphasis. As the au 
thor points out and demonstrates, 
the core of the problem of con 
trolling quality is the continuing 
active study of observable varia 
tions in product 
right down in the center of things 


characteristics 


in. the manufacturing process 
With this in mind, he refers to the 
control chart as the most powerful 
statistical tool for determining just 
what is going on and for deciding 
when a production process is be 
ing disturbed by causes of varia 
tion that are worthwhile identify 
ing and eliminating 

The subject of acceptance samp 


ling is treated at some length with 


reference to and ex 
the Dodge-Romig 


particular 
planation of (1 
sampling tables as applied to re 
ceiving, process, and final inspec 
tions ina manufacturing plant, and 
(2) the 
cedures which were developed and 


standard inspection pro 


widely used during the war by 
the Army Service 
ularly the Ordnance Department 
in connection with acceptance in 
With 


respect to the latter, the material 


Forces, partic 


spections of war materiel 


presented is consistent with that 


control training 


used in 
programs for Army key inspection 


quality 


personnel Sequential sampling 
is touched on briefly, but reference 
is made to other sources for its ap 
plication 
Sufficient 


statistical 


material on tunda 


mental concepts and 
probability is included to provide 
an adequate working knowledge 
of the underlying principles of the 
statistical techniques presented in 
the book. Attention is given to the 
part that can be played by these 
techniques in establishing and 


appraising tolerances Finally, 
consideration is given to the gen 
eral subject of organizing for sta 
tistical quality control with recom 
mendations regarding the place 
that it should take in manufactur 


ing and inspection operations 


In his handling of the technical 
material on these subjects, the au 
thor appears to hold constantly ir 
mind that the reader wants 10 


know why these methods work 
how to interpret their results, and 
how to decide which method to use 
Certair 


in any particular case 


chapters ore earmarked for the 
special attention of those at the 
management level 

One of the outstanding feature: 
of the book is its treatment of mar y 
excellent examples, a total of 45 
This is done realistically and ina 
way that will appeal to the prac 
tical man. The facts of the case are 
given, then follows the detailed 
method of approach, results ob 


tained, the action taken, and 


2) 





thorough discussion of the partic- 
ular contributions of statistical ap- 

Moreover, the examples 
generally actual 
problems, not made-up ones. Ina 
number of cases it is refreshing 
and convincing to find out that 
there was no gilded Cinderella 
solution, although there did result 
a better understanding of the in- 
herent limitations of the manufac- 
turing process. It is of interest to 
note that the examples cover a 


proach 


quite represent 


wide range of products and topics, 
such as electrical devices, steel 
castings, machined parts, textiles, 
aeroplane components, thermosta- 
tic controls, electric cable, discrep- 
ancies of gages, overfill of con- 
tainers, revision of tolerances, and 
so on 

As the reader goes through the 
pages, he is exposed to a number 
of fundamentals that govern the 
thinking of the quality control en- 
quality 
cannot be inspected into a product, 
it must be built in; some degree of 
variation in quality is inevitable 


gineer as, for example: 


and must be left to chance; speci- 
should bear 
proper relation to the natural toler- 


fication tolerances 
ances of the process; small sample 
tests cannot separate good lots from 


Review by 


STATISTICAL QUALITY CONTROL, 
a working manual, summarizes the 
results of the study ond applica 
tion of statistical quality control. 
Professor Grant has indicated that 
this text is aimed at providing a 
general understanding of the prin 
ciples underlying the various types 
sampling 
methods 
work, how to interpret the results, 
and how to decide which method 


of control charts and 


tables—why the several 


to use in any particular case 


The approach followed is to pre- 
sent first the underlying theory, 
where possible with an_ intuitive 
development, then to discuss the 
applications with examples culled 
from diverse fields of industrial ac- 
tivity For classroom use, a series 
of problems appears at the end of 
each of the first four parts. Actual 
data have been used which adds to 
the realistic attitude towards sta 
tistical quality control that this book 


bod but as a series they can tell 
much about the behavior of the pro- 
cess; it is as important to know 
when to leave the process alone as 
to know when it should be cor- 
rected; a good sampling plan is 
often more effective than 100‘; 
inspection. 

The reviewer has very few critic- 
al comments to make. The rule 
“never under any circumstances 
encourage misunderstanding by 
drawing the specification limits 
for individual values on a control 


chart for X” is likely to be inter- 
preted as meaning “never draw 
the specification limits,” a rule to 
which some will find exceptions 
The choice of the phrase “quality 
assurance of a sampling plan,” re- 
ferring to the operating character- 
istic or to specific risks of a plan, 
may be questioned by some. The 
restrictive statement that the 
Dodge-Romig tables are designed 
for use in the situation where the 
consumer performs the 100‘, in- 
spection of rejected lots, may be 
the result. of incomplete informa- 
tion, since standard practice in the 
use of these tables over the years 
has called for such 100‘; inspec- 
tion to be performed by the pro- 


ducer. What is apparently over- 


Doris Newman, University 


maintains. Advantages and dis 
advantages of each technique are 
discussed In several instances, 
different methods are applied to 
the same data to show the compar- 
ative efficiency and costs involved. 
References to original sources ap- 
pear in footnotes. The text is pro- 
fusely illustrated with charts and 
diagrams and standard notation is 
used throughout—all of which are 
factors that contribute to great fa- 
cility in reading the book. The 
presentation is non-mathematical, 
but adequate references are given 
for readers desiring mathematical 
rigor 

Professor Grant's book stresses 
the various Shewhart control charts 
and that portion of sampling theory 
impertant in acceptance proced- 
ures. Statistical techniques such as 
regression and correlation which 
are useful in dealing with special 
problems of industrial quality con- 





looked is that the practice just re- 
ferred to is readily accomplished 
by adopting a standard adminis- 
tration procedure; specifically by 
the adoption of appropriate in- 
plant rules of procedure, where the 
producer and consumer are differ- 
ent departments of the same com- 
pany, or by the use of requirements 
or contractual agreements involv- 
ing a system of certification with 
respect to producer inspections of 
rejected lots, where the producer 
is an outside concern. 


In summary, this book will be 
found helpful to all who are con- 
cerned with the economic control of 
quality of manufactured products. 
For those who ask the question 
“What is this thing called quality 
control and is it 
use?”, the reviewer would class this 
book as a “must.” For the quality 
control engineer already well ad- 
vanced in his profession, this book 
with its wealth of examples and 
practical suggestions will be en- 
received. And for 
teachers and those responsible for 
in-plant training programs in qual- 
ity control, this book with its large 
number of problems to be solved 
will be found well suited as a text. 


anything | can 


thusiastically 


of Buffalo 


trol have been omitted. Reference 
is made to general statistics text- 
books containing these topics. 

The book contains five parts dis- 


cussing, in detail, the following 
topics: Part |—general aspects of 
control charts; Part Il—elements of 


the theory of frequency distribu- 
tions; the X and R charts, with com- 
plete directions for their use; some 
theory of runs; Part II|—about thirty 
pages on the theory of probability 
prefacing the discussion on the con- 
trol chart for fraction defective 
and the control chart for defects; 
Part IV—statistical aspects of toler- 
ances; evaluation of quality assur- 
ance of sampling plans; single and 
double sampling; Dodge-Romig 
tables; acceptance procedures 
based on control charts for fraction 
defective, for defects per unit, and 
for variables. Part V is concerned 
with cost comparison problems in- 
volved in statistical quality con- 
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trol; organization for _ statistical 
quality control which considers the 
complex relationship between the 
quality control group and man- 
agement, and the training program 
needed. The last chapter in Part 
V discusses the place of statistical 
quality 


manufacturing and inspection op- 


control in representative 
erations 

It is to be noted that the theory 
and interpretation of runs discussed 
on pages 36, 129 and 245 are not 
concerned with “runs” as the word 
is used in the current literature. In 
the comments on example 45, page 
522, the author considers the 6003 
rejects found as the total number 
of rejectable bolts. It appears that 
6003 includes only the number of 
defects noted in the samples that 
were rejected and in detailed ac 
cepted samples Since rejected 
samples were not further inspected 
after the number of defects leading 
to their had been ob 
served, 6003 cannot be the total 


number of defects in all lots. 


rejection 


Depending on the _ individual 
point of view, there may be room 
for additional criticism. This re 


viewer feels that this book will be 
recognized as a valuable text, and 
is entitled to a place in every li 


brary on statistical quality control 


O. P. R. D. REPORTS 


Recently a number of requests 
have been received for information 
concerning the availability of the 
twelve Quality Control Reports 
published thru Carnegie Institute 
of Technology by the Office of Pro- 
duction Research and Development 

The supply of these reports which 
was available for free distribution 
is now exhausted. However, they 
may be obtained in mimeographed 
form from the Office of Technical 
Services, Department of Commerce, 
Washington 25, D. C., at a price of 
$2.00 for a complete set. Pay- 
ment is to be made in advance and 
checks should be made payable to 
the Treasurer of the United States 
For your convenience in ordering, 
please refer to report PB-27165. 


MARCH, 1947 


LOCAL SOCIETY 
REPORTS 


Society for Quality Control 
State University of lowa Group 

The new officers who took office 
January 1 are President, James 
M. Ballowe, Aldens, Inc., Chicago; 
Vice-President, Wayne M. Biklen 
W.A. Sheaffer Pen Co., Fort Madi- 
son, lowa; Secretary - Treasurer, 
Simon Casady, Pioneer Hi-Bred 
Corn Co., Des Moines, These 
officers will serve to June 30, 1948 


lowa 


The next meeting of the lowa 
Section will be held April 25-26 in 
Minneapolis, Minn. at the plant of 
the Minneapolis Honeywell Regu- 
lator Co. As guests of this com- 
pany, a plant visit will be made 
to observe the application of the 
quality control installation in op- 
eration at this plant 

Following the plant visit, Mr. R 
H. Colvin, Burd Piston Ring Co., 
Rockford, Ill., will speak on “Pre 
diction of Individual Variation 
from Limited Sampling.” Mr. C. W 
Kennedy, Federal Products, will 
also address the group, explaining 
the latest testing equipment and 
its use as applied to quality con- 
trol. 


Milwaukee Section, American 
Society for Quality Control 


New officers of this section for 
the current fiscal year are: Presi 
dent, Bernard Litzau, International 
Harvester Co., Mi'waukee; Vice 
President, Ernest Solun, Hamilton 
Beach, Racine, Secretary-Treasurer, 
Robert Furgason, Ladish Co., Mil 
Director, Wayne 
Milwaukee 


waukee; new 


Riggle, Perfex Corp., 


Toronto Quality Control Society 


A joint meeting was held at the 
University of Toronto with the 
Chemical Institute of Canada. Dr 
Grant Wernimont, Senior Physicist 
and Chemist of the Eastman Kodak 
Company of Rochester, N. Y. gave 
an illustrated lecture on “Statistical 
Quality Control in Chemical An 
and Process Control A 
members of the 


alysis 
number of the 
Chemical Institute expressed their 
interest in the application of sta 
tistical quality control procedure to 
the chemical industry as outlined 


by Dr. Wernimont 


Saint Louis Section, American 
Society for Quality Control 


The St 


its first year as an organized So 


Louis Section completed 
ciety in February In the interest 


shown by members and _ friends 
and in the quality and variety of 
programs, it has been a successful 
year. Plans are now being made 
to continue and expand the pro 
activities of this Sec 


grams and 


tion 


The January meeting consisted 
of a very interesting talk on di 
mensioning and the characteristics 


of unilateral and bilateral toler 


ances by Professor Burgess of 
Washington University 
Prof. Burgess great 


deal of experience with this prob 


During the 
war, had a 
lem, and was able to present some 
unusual and useful thoughts on the 


subject. After the talk and discus 
sion, the group was conducted 
through the former Ordnance 


Gage Laboratory at 
University and the model machine 
shop there. 


Washington 


In February, at a dinner meet 
ing, Mr. Kort Pfabe of the Carter 
Carburetor Corp 
sequential sampling plans used by 


presented the 


his organization, and demon 


strated their functioning with a 
box of beads 
Mr. J. H. Batchelor, Manage 


ment Consultant, then gave some 
interesting comments on the appli 
cation of a sequential plan to the 
machine down 


problem of time, 


and of statistical analysis to a par 


ticular plant lay-out problem 


The March 
panel discussion and open forum 
Quality Control 


Various aspects 
f 


meeting will be a 


on the question, 
What Is Its Value? 
are to be presented by speakers 
different industrial 
functions and attitudes. The speak 
Emil Stempsle, Works 
Mancger, Carter Carburetor Corp.; 


A. C. Dickson, Chief Engineer, En 


representir g 


ers will be, 


erson Electric Corp. and W. Hurley, 
Supt. of Inspection, Western Cart 
ridge Co 





Delaware Quality Control Society 

At the February 6, 1947 meet- 
ing, Mr. Edward M Schrock, Qual- 
Aberdeen 
spoke on the 
subject “Fundamentals of Sequen 


Engineer, 
Proving Grounds, 


ty Control 


tial Analysis.” Mr. Schrock’s talk 
was divided into three parts. In 
the first part he discussed genera’ 
sampling, 
pointing out reasons for and sav 
ngs possible with good sampling 
emphasizing require- 
ments and limitations inherent in 
such plans. In the second part, he 
outlined and compared the essen- 
tial features of standard single, 
double, reduced double, and se 
quential sampling plans for attri 
bute inspection. The third part con- 
sisted of a detailed review of the 
calculations necessary in setting up 


aspects of acceptance 


plans, and 


a sequential sampling plan for at- 
tribute inspection. Certain advan- 
tages and limitations of sequential 
sampling were reviewed, partic- 
ularly the possibility of quick de- 
cisions on material of very good 
or very bad quality and the possi- 
bility of indefinite sampling with 
material of borderline quality. In 
the latter case a decision based on 


technical judgment is required 


Dr. C. West Churchman, of the 
University of Pennsylvania, deliv- 
ered a most unusual and thought 
provoking talk at the March meet 
ing. Proceeding from the title of 
his paper, “What Controls a Qual 
ity Control System,” Dr. Churchman 
pointed out that even when the sta- 
tistical techniques are faultless, 
most quality control systems are 
themselves out of control. This is 
true because any quality control ef- 
fort is of necessity a co-operative 
venture, involving a number of im 
portant variables which are usually 
given insufficient consideration, but 
which should provide a system of 
cross-checks on the entire project 
Dr. Churchman listed those fields 
which he considered must necessar 
ily be coordinated in the ideally 
controlled quality control set-up, 
and asked a number of questions 
to illustrate the interrelationship of 
these fields 
1. LOGIC. Is your quality control 

system used consistently? 

2. MATHEMATICS. Does your sys 
tem make efficient use of mod 
ern statistical methods? 

3. ENGINEERING. Is your quality 
control really effective from the 
view point of the production en- 
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gineer? 

4. BIOLOGY. Are the people in- 
volved efficiently controlled in 
terms of health, etc.? 

5. PSYCHOLOGY. Do the people 
involved have a real psycholog 
ical appreciation of quality con- 
trol techniques? 

6. SOCIOLOGY. Do you get effi- 
cient co-operation in the polit- 
ical maneuvers of installing and 


operating statistical methodol- 
ogy? 
7. ETHICS. At what level should 


quality be controlled? What do 

your criteria of quality really 

mean, particularly to the con- 
sumer? 

The problems involved in psy- 
chology and soeiology are critical 
to a good quality control system, 
yet they are generally given very 
little formal consideration. 

These seven fields, and maybe 
others, should all cross-check one 
another if a quality control system 
is to be ideally controlled. 


Western Massachusetts Society for 
Quality Control 

The speaker at the January 17 
meeting of the Society was Mr. C. 
W. Kennedy, Federal Products Co., 
Providence, Rhode Island. Mr. 
Kennedy's subject, “Harnessing 
Quality Control to the Job,” was 
handled so as to place emphasis 
on the planning of quality control 
applications in terms of factory op- 
erations, conditions and man- 
power, as well as in terms of 
supervisory attitudes. He empha- 
sized the fallacy of over organizing 
for control work and the parallel 
fallacy of using expensive tech- 
niques to carry out simple control 
operations. 
Philadelphia Chapter, American 

Society for Quality Control 

The January meeting of the Phil- 
adelphia Chapter was held in con- 
junction with the National Associ- 
ation of Cost Accountants. Mr. A. 
|. Peterson, Vice-President of Amer- 
ican Society for Quality Control, 
spoke on the subject, “The Signifi- 
cance of Modern Quality Control 
to Management.” In pointing out 
that the problem of quality con- 
trol exists in all phases of the in- 
dustrial picture, Mr. Peterson 
stressed the following three points: 
1. Standard cost efficiency figures 
should be used instead of the last 
six month’s average. Get the qual- 
ity control evaluation of possibili- 
ties as to what can be maintained. 


2. Analyze out all the scrap and 
rework costs. Pin them down to 
their sources. Let the foremen and 
men on the job fix up the troubles 
3. Seek to develop an economic 
understanding of quality control 
applications and _ potentialities. 
Mass production cannot make 
money unless it runs smoothly. 


California Section, American 
Society for Quality Control 

On January 21 the Section held 
a dinner meeting in the Banquet 
Room of Cole’s Cafeteria in Hunt- 
ington Park. 

Chairman Howell gave a brief 
resume of National Society activi- 
ties and announced the coming 
convention in Chicago early in 
June. 

Mr. Edmond E. Bates of the firm 
Bates and Boswell gave an illus- 
trated talk under the title “Open- 
ing Tolerances for Closer Fitting 
Parts.” The problem concerned 
the control of a turned diameter on 
a shaft over which a ring had to 
fit. Approximately 50% of the parts 
were being scrapped. By over- 
hauling the machine (lathe) and 
selecting operating personnel the 
operation was brought into con- 
trol. Tolerances were so tight that 
the speed of the operation was di- 
minished to meet tolerances. Mr. 
Bates demonstrated to the Engi- 
neering Section that with con- 
trolled production a .001 inch al- 
lowance between shaft and ring 
could be eliminated and the shaft 
tolerance opened up by _ this 
amount. In fact a slight overlap 
of shaft and ring dimensions was 
permitted since only four per 
thousand asemblies would not as- 
semble. This enabled the tolerance 
on the shaft diameter to be opened 
up and produced a closer fit be- 
tween shaft and ring. The opera- 
tion could then be run at normal 
speed with practically no loss. 

A number of guests from Gen- 
eral Controls were present at the 
meeting. This is a good idea our 
publicity chairman, Mr. Boswell, 
has offered. Other Sections might 
make use of their meetings to in- 
troduce quality control to firms 
that could apply quality control 
techniques. 

At the March 11 meeting Mr 
Given Brewer, Engineering Consult- 
ant, spoke on “Strain Gages” and 
Mr. George Welty, Lockheed Air- 
craft entertained with “Weaselword 
Fictionary.” 
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Society for Statistical Quality 
Control—Metropolitan New York 
Section 


The January 24 meeting of the 
Section, held at Newark, opened 
with a brief business meeting after 
which the following papers were 
presented: Mr. James H. Davidson, 
“The 
Use of Latin Squares In Industrial 
Prof. William A. Mac- 
Crehan, Jr., New York University, 


Frick Chemical Laboratory, 


Statistics; 


“Psychology Plus Per Cent Defec- 
tive Packs A Punch;” Mr. Benjamin 
Bendix Radio 
“Determining Specification 


Sander, Division, 
Limits 
for Home Receivers;” Prof. Norbert 
L. Enrick, Associated Colleges of 
Upper New York, “Practical Use of 
Sequential Sampling;” Mr. Richard 
W. Zimmerman, Radio Corpora- 
tion of America, “Rejection Prob- 
Chart for 
Adopted from Operating Charac- 
Curves;” Mr. Lyle Pitts, 
Telephone and Radio 


Corp., “A Control Chart Applica- 


ability Assemblies 
teristic 
Federal 


tion to Telephone Equipment;” 
Prof. C. Clifford, Montclair 
State Teachers College, “A Note 
(Edi- 
tor’s Note: The complete text of 
this paper appears on pages 12 to 
15 of this issue.) 


Paul 


on Sampling by Variables;” 


The February 28 meeting was 
held at the Engineering Societies 
Bldg. in New York. Dr. Charles 
McC. Mottley, Lt. U.S.N.R., spoke 
on “Use of Statistical Methods to 
Find Causes for Metallurgical Fail- 
ures.” 


The guest speoker for the March 
19th meeting was Mr. Roger | 
Wilkinson, Member of Technical 
Staff, Bell Telephone Laboratories 
His subject “Adventures with Sta- 
tistics in the Jungle Air Force, from 
Fiji to the Philippines,” illustrated 
with colored slides proved to be 
both instructive and entertaining 
to the large audience which as- 
sembled for dinner at the Hotel Es- 
sex House, Newark. 

The next meeting of the Society 
will be held April 25 in New York 
City at the Engineering Societies 
Building. Mr. Howard Jones, Illi- 
nois Bell Telephone Company, will 
present “Sampling Plans for Veri- 
fying Clerical Work 
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Syracuse Section, American Society 
For Quality Control 


The Syracuse Section has insti- 
tuted a bi-monthly training period 
for its members. 
meeting is a closed meeting for 


As every other 


members only, this time is used for 
the training period. The society 
has developed a series of eight 
parts dealing mostly with funda- 
mentals of quality control, and the 
instructors consist of men versed in 
mechanics of quality control from 
Syracuse industry. To date, four 
parts have been given and have 
been met with much enthusiasm 
as this provides the only training 
of this nature in the Syracuse area. 


On Tuesday, January 28, 1947 
the monthly meeting of the society 
was held at the plant of the Easy 
Washer Machine Corp., Syracuse 
Dinner at the plant was followed 
by a tour of the plant and a dem- 
onstration of the use of quality 
control in the manufacture of a 
washing machine. The meeting 
was one of the best of the current 
season as it was very well attend 
ed and provided an excellent op- 
portunity for the members to see a 
good quality control 
action. 

Mr. Keith E. Ross of General 
Electric Co., Fort Wayne, Ind., was 
the guest speaker at the monthly 
meeting held on Tuesday, Febru- 
ary 25, 1947 at the Hotel Syracuse 
in Syracuse. Mr. Ross is assistant 
to the Director of the Product Qual 
ity Division at Fort Wayne and is 
responsible for the collection and 
study of all quality data at that 
plant. His topic was ‘Product Re- 
jection Data; An Application of ‘p’ 
Charts in the Job Shop.” Since his 
experience covered many applica- 
tions of quality control to a great 
variety of products, he was able 
to give those 
worthwhile information 


set-up in 


attending much 
The topic 
was timely and the meeting very 
well attended since many of the 
members industries in 


which 
necessary 


represent 


job shop applications are 


The April 1 meeting of the Society 
was an. educational 
which Analysis of Variance was the 


session in 


topic of discussion. This session 
was the first of two parts on the 
subject and was handled by Dr 
Martin A. Brumbaugh. Dr 
baugh, formerly of the University 
Bristol 


Brum 


of Buffalo and now with 


Laboratories, Inc. at Syracuse used 
as his topic ‘An Introduction to Var- 
Since the Syracuse 
organization was mostly familiar 


iance Analysis.’ 


with the usual control chart pro 
cedure, Dr. Brumbaugh explained 
the differences and similarities be 
tween the Control Chart 
and Analysis of Variance method 
of attacking a problem 


method 


Dr Brumbaugh used a specific 
problem of a purchasing depart 
ment receiving material from two 
different vendors and inspected by 
different men to illustrate his point 
The problem was developed along 
the line of Control Chart methods 
and then by Analysis of Variance 
lt was found that the Analysis of 
Variance method gave in addition 
to that found by the Control Charts, 
Variance between testers and a re 
finement of the data as 
the Control Charts 


given by 


The Society was made to under 
stand that this method of attack 
ing a problem was one which could 
be used not only by experts but 
by any one able to do the simple 
mathematical manipulations such 
as adding, dividing, square roots, 
etc. 

The meeting was well attended 
and requests were made to con 
tinue the topic at the next meeting 


Society for Quality Control 
Northeastern Indiana 
On January 8 the Society heard 
Dr. Irving W. Burr, Purdue Univer 
Significance of Dif 


stressed the im 


sity, present 

ferences He 
portonce of using objective tests to 
determine when the. differences 
found in two sets of observations 
should be regarded as significant 


(due to assignable causes) and 
when such differences should be 
attributed to chance variability 
At the February 12 meeting Mr 
E. E. Folsom, General Electric Co., 
Bridgeport, Conn., spoke on “Sta 
tistics as Applied to 
Goods.” Mr 


approach with an example of the 


Consumer 


Folsom illustrated hi« 


work done by the engineering de 


partment in tracking down the 


causes of excess variability in the 
time cycle of an automatic electric 
toaster He ther explained hn 


quality control installation which 


includes machine control charts, 
the Dodge samp! ng plan for cor 

tinuous prod ction, and a qual ty 
audit plar The latter, a unique 


development, personal y super 


vised by Mr. Folson 








Mr. Benjamin Litzau, President 
of the Milwaukee Society for Qual- 
ity Control, spoke briefly on the 
need for selling the idea of quality 
control to management through 
the cost saving resulting from de- 
crease in substandard material, in- 
creased production, and increased 
tool-life. 


The Ohio Section, American 
Society for Quality Control 


A joint meeting of the Ohio Sec- 
tion and the American Society for 
Mechanical Engineers was held in 
January. Mr. George D. Edwards, 
director of quality assurance of the 
Bell Telephone Laboratories, and 
President of the American Society 
for Quality Control, was the guest 
speaker. Mr. Edwards discussed 
“Quality Control and What Our 
Societies Can Contribute to Its Ad- 
vancement.” In the course of his 
lecture, Mr. Edwards defined qual- 
ity control and elaborated on the 
meanings and uses of its various 
phases. In addition, he described 
the organization of the national 
Society and gave a brief account 
of the aims and values of a Society 
of this type. 


Mr. Frederick J. Halton, Deere & 
Company, and Dr. Martin A. Brum- 
baugh, Bristol Laboratories, were 
both guests of the Ohio Section for 
their February meeting. Mr. Hal- 
ton discussed briefly the coming 
national convention in Chicago. 


Dr. Martin Brumbaugh spoke on 
“Quality Control Proves Itself in 
Assembly.” Dr. Brumbaugh cited 
actual case histories to demonstrate 
his point. The steps taken by vari- 
ous companies to achieve reduc- 
tion of rejections in assembly were 
discussed in some detail and 
proved to be of considerable in- 
terest and value to the audience. 


March 14 will be the date of the 
next meeting of the Ohio Section 
of the American Society for Quality 
Control. Mr. Wendell H. Abbott, 
Supervisor of Statistical Quality 
Control for the Lamp Department 
of the General Electric Company at 
Nela Park, will be the guest speak- 
er. His subject will be “Some Prac- 
tical Tests in Quality Control Ap- 
plications.” In his presentation, 
Mr. Abbott will cover control charts 
for percent defective and, in addi- 
tion, tests for significance and 
methods for working out simple 
correlations. Correlations and sig- 
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nificance tests should be a very im- 
portant part of any advanced qual- 
ity control program. 


Buffalo Section, American Society 
For Quality Control 


The speaker at the February 24 
meeting was Mr. H. G. O'Connor, 
Electro Metallurgical Co. Mr. 
O’Connor spoke on “The Applica- 
tion of Correlation Techniques to 
Industrial Problems.” 


The officers for 1947 are: Presi- 
dent, Alfred Winterhalter, Colonial 
Radio Corp., Vice-President, Robert 
Funk, American Optical Co., 
Treasurer, Kenneth Conrad, Du 
Pont Cellophane Division, Secre- 
tary, Howard Bolton, Harrison Ra- 
diator Division. 


The speaker for the March 31 
meeting will be Mr. Walter Oliver, 
Assistant Quality Control Manager 
at the Timken Detroit Axle Com- 
pany. Mr. Oliver will talk on “In- 
stalling Quality Control.” Mr. 
Oliver is President of the Michigan 
Section of the American Society for 
Quality Control, Chairman of the 
Membership Committee of the 
American Society for Quality Con- 
trol and has a Quality Control Or- 
ganization of fifty men. 


Pittsburgh Section, American 
Society for Quality Control 


The Section met on January 16 
at 8:00 P.M. in Industries Hall, 
Carnegie Tech. The speaker was 
Dr. E. G. Olds, Professor of Mathe- 
matics at Carnegie Tech. Dr. Olds’ 
subject was “Inspection Analysis 
by Variables.” He delivered a well 
planned, clearly presented lecture 
illustrating that sampling systems 
can be based on variables as well 
as attributes, and can be used 
similarly to control the quality of 
accepted material. 


Due to the unusually severe snow 
storms, the February 20 meeting 
was not well attended. However, 
the hardy few were well rewarded 
by an excellent discussion of “A 
Practical Application of a Test 
Based on Joint Relationships.” Mr. 
Sturtevant, Development Metallur- 
gist, Carnegie Illinois Steel Corpo- 
ration, stated that such a test will 
forecast performance in the field. 
He also discussed primary, second- 
ary and tertiary moving averages 
which he said they have found 
useful in presenting reports to 
management. 


The Chicago Society for Quality 
Control 
The Chicago Society announces 


the formation of an Assistance 
Committee as one of its regular 
standing committees with the pur- 
pose of providing information and 
technical assistance on quality con- 
trol to industries in the Chicago 
area. This committee has polled 
the members of the Society to de- 
termine the types of quality con- 
trol problems on which each is 
qualified to act as a consultant, 
and has compiled a list of firms 
that are willing to receive visitors 
for the discussion of quality control 
procedures. Through the coordin- 
ating efforts of the committee, 
firms in the Chicago area wishing 
to become more familiar with the 
advantages of quality control, or 
firms needing technical help on 
specific quality control problems, 
may be brought together with in- 
dividuals or other firms who are 
willing and qualified to be of as- 
sistance. This endeavor is being 
undertaken in an effort to increase 
the use of quality control methods, 
and all assistance will be rendered 
without charge or obligation. In- 
formation regarding this program 
may be obtained from the Society's 
president, Mr. E. H. Robinson of 
Johnson and Johnson. 


CHEMICAL COURSE 


Several requests have come to 
the Editorial Office for information 
concerning courses in Quality Con- 
trol which will be offered in the 
future. In addition to the Purdue 
Course announced on a previous 
page, word has just been received 
that the Rochester Institute of Tech- 
nology is planning to repeat the 
course for the Chemical Industry 
in substantially the same form that 
it was given in June, 1946. 

This would be an eight-day in- 
tensive course with emphasis on 
the use of control techniques in 
the Chemical Industries. The course 
is to be given at Rochester, and the 
tentative date is June 10-18. Per- 
sons who are interested should ob- 
tain additional information from 
Alfred L. Davis, Rochester Institute 
of Technology, Rochester 8, New 
York. 
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CONVENTION NOTES 


The Society’s First Annual Con- 
vention, which will be held in 
Chicago June 5th and 6th, prom- 
ises to be an outstanding event in 
the history of Quality Control. In 
conjunction with the Second Mid- 
west Quality Control Conference, 
the Convention will include lunch- 
eon meetings on each of the two 
days and a dinner meeting on the 
evening of Jxe Sth. Thirty-five 
clinical sessions will be scheduled 
throughout the morning and after- 
noon of each day and, as at last 
year’s Midwest Conference, a 
group of clinics will be in session 
at each scheduled period. 


Broad Program 


Insofar as possible, the program 
of clinics has been designed to pro- 
vide information on quality con- 
trol as it applies to the various 
types of industrial processes. As- 
sembly operations, forging, cast- 
ing, stamping, machining, wood 
working, and chemical processes, 
as well as administrative methods, 
will be dealt with by one or more 
of the speakers. The topics chosen 
for discussion give wide coverage 
to the field of quality control. 

One series of clinical sessions, 
designed to constitute an introduc- 
tory course in statistical quality con- 
trol, will be conducted by Mason 
E. Wescott, Assistant Professor of 
Mathematics at Northwestern Uni- 
versity and Irving W. Burr, Asso- 
ciate Professor of Mathematics at 
Purdue University. 


Outstanding Speakers To Appear 

In addition to Professors Wes- 
cott and Burr, many other well- 
known scientists, engineers, and 
executives will address the con- 
vention. Among those who have 
already accepted invitations to 
speak or to present papers, are 
the following: Mr. George F. Smith, 
President, Johnson & Johnson; Mr. 
C. R. Sheaffer, President, W. A. 
Sheaffer Pen Co.; Mr. R. W. Jack- 
son, President, Alden’s, Inc.; Pro- 
fessor Edwin G. Olds, Carnegie 
Institute of Technology; Colonel 
Leslie E. Simon, Director, Ballistic 
Research Laboratory, Aberdeen 
Proving Ground; Mr. Harold F. 
Dodge, Quality Results Engineer, 
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Bell Telephone Laboratories; Mr. J. 
B. Catlin, Assistant Technical Di- 
rector, Kimberly -Clark Corpora- 
tion; Mr. J. R. Steen, Director of 
Quality Control, Sylvania Electric 
Products, Inc.; Edward A. Boyan, 
Assistant Professor of Business 
Management, Massachusetts Insti- 
tute of Technology, Mr. B. H. Nis- 
sen, Chief Chemist, Anheuser- 
Busch Brewing Co.; Professor Lloyd 
A. Knowler, State University of 
lowa; Dr. Martin A. Brumbaugh, 
Bristol Laboratories; Professor Paul 
Peach, University of North Caro- 
lina, and many others who have 
had wide experience in solving 
difficult quality control problems. 


Accommodations 

The Planning Committee has 
done its utmost to provide for the 
comfort of the many members and 
guests who will attend the Con- 
vention. Facilities at the Hotel 
Sherman, where the Convention 
will meet, provide convenient ac- 
commodations for all sessions. The 
Main Ballroom for the luncheon 
and dinner sessions, the Main Ex- 
hibit Hall, and all clinical session 
conference rooms are located on 
the mezzanine and first floor. 
Conference rooms for Board and 
Committee meetings will be avail- 
able on other floors. 


Convention Reservations 


The Chicago Association of 
Commerce and Industry has kindly 
agreed to handle all reservations 
for the Convention sessions. A pre- 
liminary program and reservation 
form is being mailed to each mem- 
ber of the American Society. Mem- 
bers are urged to make reserva- 
tions for themselves, their associ- 
ates, and guests as early as pos- 
sible. Registration fee for the full 
Convention and Conference, _in- 
cluding all of the clinics, both the 
luncheons, and the dinner sessions, 
is twenty dollars per person. The 
luncheon meeting on 5th June is 
being sponsored by the Chicago 
Association of Commerce and In- 
dustry. The evening meeting on 
5th June will include the Annual 
Dinner of the American Society for 
Quality Control. Checks for regis- 
tration fees should be made pay- 
able to The Chicago Association of 


Commerce and _ Industry, and 
should be mailed, with reservation 
form properly filled out, to that 
Association at 1 North LaSalle 
Street, Chicago 2, Illinois. 


Hotel Reservations 


The Planning Committee has re- 
served a large block of rooms in 
the Hotel Sherman for members of 
the Society and guests of the Con- 
vention. Hotel reservations for the 
period of the Convention should 
be made directly with the Hotel 
Sherman, Clark and Randolph 
Streets, Chicago, Illinois, reference 
being made to the Convention so 
that room assignments will be 
made available from among those 
reserved by the Committee. 


Exhibits 

The Exhibit Hall will contain 
about sixty exhibits of gauges, 
testing equipment, and precision 
measuring instruments. Some de- 
sirable exhibit spaces are still 
available, but it is suggested that 
early choice and reservation be 
made. Copies of the exhibit space 
brochure may be obtained by ad- 
dressing Mr. Henry J. Becker, Ex- 
hibits Chairman, co American 
Steel and Wire Co., Waukegan, 
Ilinois. 


GRADES OF MEMBERSHIP 


The Committee on Professional 
Ethics and Qualifications has been 
studying, for something over six 
months, questions involved in the 
possible desirability of profession- 
al grades of membership in the 
American Society. This study has 
involved consideration of the ad- 
vantoges and disadvantages of 
such a plan, of the favorable and 
unfavorable experience of other 
Societies with such a plan, and of 
the desirable qualifications for the 
several membership grades should 
they be established. 

Following its study, the Com- 
mittee, without dissent, has rec- 
ommended to the Board of Direc- 
tors that three grades of member- 
ship be established in the Society 
In addition, the Committee has 
also recommended that provision 
be made for the enrollment of 
“Members-In-Training” in the So 
ciety. 
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The Committee has cited the fol- 
owing as among the advantages 
which led it to its recommendation 
for professional grades of mem 


per ship 


1. They will provide desirable in- 
centive goals for younger and 
less experienced members to 


work to ward; 


2. They will provide an additional 
incentive to membership in the 
Society for both experienced 
and less experienced quality 


control engineers; 


3. They offer a possibility of ulti 
mate reconciliation of the status 
of the Society with respect to 
the legal requirements of the 
several states affecting profes- 


sional engineers; 


4. They could be expected gradu- 
ally to raise the standing of the 
society, and of quality control 
itself, in the opinion of industry 
and of the public as a whole, so 
that its advice and counsel will 
come more readily to be listened 
to and accepted as contributive 
to a sound general economy; 


5. Higher dues could be arranged 

for the successively higher 
Dues for the younger 
men could thus 


grades 
remain low, 
and more of the financial sup- 
port needed by the Society 
could be secured from the more 
mature members best able to 
This would offer ad- 
incentive for younger 


provide it 
ditional 


ment to join; 


6. Professional grades of member- 
ship offer a satisfactory solu- 
tion to the problem of personal 
consultant advertising in the 

Society's journal, Industrial 


Quality Control 


The Committee has crystallized 
by making 


the following concrete proposals: 


its recommendations 


a. That the qualifications for the 
lowest grade of membership be 
merely a legal age and an in- 
terest in quality control 


b. That the qualifications for the 
grade shall ap- 
proach ultimate equivalence to 
experience re- 


intermediate 


the five-year 
quirement of most states for a 
professional engineer's license, 
but that this approach shall be 
gradual and uniform over the 
next three or four years. 
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c. That the qualifications for the 
highest grade shall be the ten- 
year experience requirement 
customary for the Fellow grade 
in other Technical Societies. 
Finally, the Committee included 

in its proposals specific statements 
of the requirements for the several 
proposed grades, a suggested 
mechanism for the accomplishment 
of transfers, and so on. 


Financing the Society 

Over the past few months, it has 
become increasingly evident that 
the Society cannot continue to be 
operated on its present low dues 
scale. During its first year, sub- 
stantial office, clerical and steno- 
graphic help, etc., have been con- 
tributed to the Society, which can- 
not be looked forward to in sub- 
sequent years. Paper and printing 
costs, for the magazine and for 
other purposes, have increased 
substantially. Income from “Found- 
ing Memberships” will not be 
available after the current year. 

This whole problem was con- 
sidered in detail at a meeting in 
the President's office in New York 
on 27 January, 1947. There were 
present a quorum of the Executive 
Committee, several additional 
members of the Board of Directors, 
a quorum of the Committee on 
Professional Ethics and Qualifica- 
tions, several members of the Com- 
mittee on Constitution and By 
Laws, and a number of other in- 
terested members of the Society. 


Consideration was first given to 
the recommendations of the Com- 
mittee on Professional Ethics and 
Qualifications with respect to 
grades of membership, and to the 
effect which adoption of these rec- 
ommendations might be expected 
to have on the dues income of the 
Society. After substantial discus- 
sion, it was agreed that adequate 
income would require increased 
dues from all members of the So- 
ciety, but that this increase should 
be held to a minimum ($1.00) for 
the lowest grade of membership. 
All older and more mature mem- 
bers of the Society should be urged 
to give it adequate support by 
transferring immediately to the 
highest grade to which they might 
be eligible. 


On the basis of the above con- 
clusions, those present at the meet- 
ing voted without dissent to rec- 
ommend to the Committee on Con- 





stitution and By Lows that it in- 
clude the following provisions in 
its new draft of the Constitution: 


a. The recommendations of the 
Committee on Professional Eth- 
ics and Qualifications with re- 
gard to grades of membership; 


b. That the three grades of mem- 
bership be denominated Mem- 
bers, Senior Members, and Fel- 
lows, respectively; 


c. That annual American Society 
dues for local Section members, 
in addition to their local dues, 
be as follows: 


Members $ 4.00 
Senior Members 8.00 
Fellows 12.00 


d. That annual American Society 
dues for “direct membership” 
be as follows: 


Members $ 5.00 
Senior Members 10.00 
Fellows 15.00 


e. That annual American Society 
dues for Members-In-Training 


be $3.00. 


New Constitution 

With the above as a basis, the 
Committee on Constitution and By 
Laws is hard at work on a new 
draft constitution, which it expects 
to have ready for suumission to 
the membership for ratification by 
postal ballot at the time of the 
coming election of officers in June, 
1947. 


Payment of Dues for 1947-48 


Dues for the two higher grades 
of membership will be payab. ; in 
each case only after formal trans- 
fer of the individual member to a 
higher grade. No such transfers 
will be made in any event until 
after 1 July, 1947. 

Direct membership dues for the 
Member grade are expected to re- 
main at $5.00 annually as at pres- 
ent, and payment of such dues at 
this rate for 1947-48 will be ac- 
cepted by the Society at any time. 
In case of subsequent transfer to 
a higher membership grade, dues 
already paid will be credited 
against those of the higher grade. 


Since American Society Member 
grade dues for local Section mem- 
bers are expected to be $4.00 in 
1947-48, no payments of such 
dues can be accepted at the old 
$3.00 rate. The Society will accept 
such payments at the $4.00 rate 
at any time, however. As in the 
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case of subsequent transfer of a 
direct membership to a_ higher 
grade, dues already paid will be 
credited against those of the high- 
er grade. 


At its meeting on 15 December, 
1946, the Executive Committee ap- 
proved an arrangement under 
which members joining the Society 
after 1 April need pay no dues for 
that fiscal year, but must, at the 
time of joining, pay the full dues 
for the next succeeding fiscal year. 
Members joining uder this arrange- 
ment will receive, without charge, 
the May issue of Industrial Qual- 
ity Control for the year in which 
they join. Such members will have 
the options, however, of paying 
dues instead for the whole or for 
one-half of the fiscal year in which 
they join, and thus receiving all 
issues of the magazine for the per- 
iod for which they pay dues. 


In line with the above arrange- 
ment, the Society will accept, after 
1 April, 1947, and covering the 
period until 30 June, 1948, direct 
membership dues of $5.00 from 
any prospective member, or a cor- 
responding payment of $4.00 if 
made through a local Section. In 
either event, the membership so 
paid will be classified as of the 
Member grade upon ratification of 
the new Constitution. 


The above arrangement will in 
no way affect the Founding Mem- 
bership privilege, which will term- 
inate on 30 June, 1947, and which 
requires a payment of at least 
$5.00 in addition to the dues re- 
quired for ordinary membership 
at the time of payment of the latter. 


ADVERTISING CONTRACT 

Under the terms of a contract 
effective at the beginning of the 
1947 calendar year, Richard Rim- 
bach Associates, 1117 Wolfendale 
Street, Pittsburgh 12, Penna., have 
been appointed by the American 
Society as Advertising Sales Rep- 
resentatives for INDUSTRIAL QUAL- 
ITY CONTROL. 

Potential advertisers may secure 
rates and other information directly 
from Richard Rimbach Associates 
or from any one of their seven Dis- 
trict Representatives whose names 
and local addresses and telephone 
numbers are listed on the Mast- 
Head page of the current issue of 
the magazine. 
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CHANGES IN GENERAL 
COMMITTEES 


Committee on Membership 
New England 
Paul E. Thorpe (addition) 
Lewis C. Young (resigned) 


Committee on Programs 
and Speakers 
Northern 
James M. Persons (addition) 
Irvin C. Kepner (resigned) 


Committee on Publicity 
and Public Relations 
New England 
Paul E. Thorpe (addition) 
Richard A. Page (resigned) 
Mid West 
A. Fred Madaus, 
Regional Chairman 
(resigned) 
Roman M. Hammes, 
Regional Chairman 
(appointed) 


NOMINATING COMMITTEE 
CHAIRMAN APPOINTED 


The six members of the Nom- 
inating Committee, as announced 
in the January issue, have selected 
as their Chairman, 

Mr. Wade R. Weaver 

418-A Republic Bldg 

Cleveland, Ohio 
Any member or members of the So 
ciety having suggestions as to de- 
sirable nominees for any office 
should communicate promptly with 
Mr. Weaver. 


FOUNDING MEMBERSHIPS 


The constitution of the American 
Society provides a Founding Mem- 
bership in the Society, which is 
available to any member in good 
standing prior to July 1, 1947 by 
the payment of $5.00 or more in 
addition to regular dues. Certain- 
ly it is not the duty of any one to 
become a Founding Member 
Rather, it is the privilege of all to 
become Founding Members. This 
is just about the last opportunity 
which the Board will 
have of bringing this privilege to 
the attention of the entire member 
ship. At July 1 the list becomes 
fixed and cannot be increased in 


Executive 


any way 


JOINT A.S.Q.C.—A.1.E.E. CONFER- 
ENCE ON QUALITY CONTROL 
On Tuesday afternoon, 28 Jan 

vary, 1947, the American Society 


for Quality Control participated in 
its first joint meeting, on a national 
level, with any one of the four 
Founder” Engineering Societies 
The occasion was a Joint Confer- 
ence on Quality Control with the 
American Institute of Electrical En- 
gineers, held in connection with the 
Winter Convention of the Institute 
at the Engineering Societies Build- 
ing in New York City 


The first formal paper of the 
Conference was presented by Mr 
G. D. Edwards, President of A.S.Q 
C. and a Member of A.I.E.E. He 
discussed “The American Society 
for Quality Control—Its Objectives 
and Its Progress to Date.” Mr. E 
E. Folsom, Jr., Member of A.S.Q.C 
and an Associate of A.I.E.E., pre 
sented the second paper on “Sta 
tistics Applied to Consumer Goods.” 
The final paper discussed “The Ap- 
plication of Statistical Methods in 
Industry,” and was presented by 
Mr. A. J. Winterhalter, Chairman 
of the Buffalo Section of A.S.Q.C 


The Conference was extremely 
well attended, and all of the papers 
were well received. An interesting 
discussion period followed in 
which, among other A.S.Q.C. mem 
bers, Messrs. P. S. Olmstead, P. L. 
Alger, and P. C. Clifford took part 


NOTICE 


The first of a series of articles re- 
lating to the Chemical Industry ap 
peared in the January issue of IN 
DUSTRIAL QUALITY CONTROL A 
footnote to that indicated 
that additional articles would ap 
pear in subsequent issues. Due to 
unforeseen circumstances, the sec 
ond article, which was planned for 
this issue, was delayed. It will be 
presented in the May issue instead 


article 


This temporary interruption of 
the series will not affect the longer 
range publication plan. The ar 
ticles are in process of preparation 
according 
quality control technique in the an 
alytical laboratory and in control 
of the production process due in the 
next issue. Following these will 
come several stories of applications 


Later in the 


to plan with the use of 


in specific industries 
year the articles will emphasize the 
more advanced techniques: corre 
lation, regression, significance tests 


and variance analysis 
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REPRINTS AVAILABLE 


The article appearing in 
the November, 1946 issue of 
INDUSTRIAL QUALITY CON 
TROL entitled, 


Procedure for Design Tests of 


A Sampling 


Electron Tubes” 
Tube 


Council, Committee on Sam 


by the Joint 
Electron Engineering 
yling Procedure composed of 
S. W. Horrocks, P. M. Dicker 
son, H. F. Dodge, E. R. Ott, 
H. G. Romig (alternate mem 
ber), W. B. Rupp, J. R. Steen, 
R. E and A. K. 
Wright has attracted so much 


Wareham, 


attention that reprints of the 


article have been prepared 
for distribution The cost is 
25 cents per copy in bulk or 


Orders 
should be sent to Alfred L 


for single copies 


Rochester Institute of 


Rochester 8, 


Davis, 
Technology, 
New York 
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fast calculator Entirely 
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ortable 
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pr ced 
1D 

any time 


Keep one oO every desk, wher 


quich caliculatior are nece 


ary 


SAVE TIME AND MONEY 
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Editorial 


During the past two years, an 
important part of the content of 
INDUSTRIAL QUALITY CONTROL 
has been the two pages devoted to 
Reports of the activities of Local 
Societies. Although these Reports 
ante-date the founding of the 
American Society, they have taken 
on greater meaning and have be- 
representative in the 
The Editorial Board has 


abundant evidence of the value of 


come more 


past year 


these Reports to the Societies pro- 
viding the information and to other 
Societies through the exchange of 


information 


Perhaps the chief objection to 
the Reports has been the fact that 
nearly two months elapse between 
the time the news is sent in by the 
Local Secretary and the time the 
magazine is in the hands of read- 
ers. The difficulty may not be too 
apparent to lay members, but it is 
very real to the Secretaries and to 
the Editors. For example, informa- 
tion for the March, 1947 issue was 
requested as of February 20, but 
the January issue was not deliv- 
date. Thus the 
Reports for 


ered until that 
Secretaries sent’ in 
March without knowing what Re- 
ports would be printed for their So- 


cieties in the January issue. 


To remedy this situation and si 
multaneously to expand the scope 
of this contact between the local 
Societies and the national manage- 
ment, the Executive Committee has 
approved a plan whereby bi- 
monthly bulletins will be mailed to 
members in lithoprinted or mimeo- 
graphed form. The publication of 
this bulletin will be in the hands of 
the Publicity Committee under the 
chairmanship of E. H. Robinson. 
The Local Society Reports will ap- 
pear subsequently in this bulletin. 
This mode of publication will re- 
move most of the objection arising 


from delayed publication. 


The Editorial Board takes this 
opportunity of expressing its appre- 
ciation of the splendid cooperation 
accorded by Local Secretaries 
Without exception, the Secretaries 
have responded admirably to the 
flow of requests for information. 
Sometimes it has been necessary 
to make major changes in the ma- 
teriol submitted and it would be 
easy to guess that some of the 
changes may not have been fully 
to the liking of the Authors. If so, 
the objections have been complete- 
ly subordinated to the broader 
principle of working for the com- 
The Board could ask 


for no greater mark of approval 


mon good. 


than that the Local Secretaries will 
cooperate in future with Mr. Rob- 


inson and his Committee in the 


same way that they have worked 
with the Board in the past. 


The request for Reports for the 
May issue, which would ordinarily 
be sent out early in April with an 
April 20 deadline, will not be sent 
from the Choirman’s Office. Re- 
placing this system witi be a par- 
allel reporting system originating 
in Mr. Robinson's Office. Presum- 
ably the local reporting will be 
cleared through the member of the 
local society who is a member of 
the American Society Publicity Com- 
mittee. This matter is now in the 
hands of the Publicity Committee. 


The space in the magazine form- 
erly devoted to these Reports will 
be used in future issues for an ad- 
ditional technical article in some 
cases, while in others it may be 
used to bring members up to date 
in a department of the magazine 
which kas in recent issues been 
completely neglected; namely, the 
presentation of bibliographies of 
articles appearing currently in other 
magazines. An attempt has been 
made to review leading new books 
in the quality control field, but even 
here the coverage has been consid- 
erably less than the Board would 
have desired if means had been at 
hand to overcome the fault. 
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McGraw-Hill Books of Timely Importance 


STATISTICAL SELECTED TECHNIQUES 
QUALITY CONTROL of STATISTICAL ANALYSIS 


By Eugene L. Grant, Stanford University. For Scientific and Industrial Research and 
McGraw-Hal Industrial Organization and Production and Management Engineering. 


Management Series. 563 pages, $5.00. 
. Pas By the Statistical Research Group, Col 


umbia University. 42 pages, $6.00. 


Th distinctive DOOK dea with the laws OF prob 
wWility that may be used to improve acceptance pro _ P 
t t t 

| } } ] 9 | Discusses a series ot probiem frequently encountered 
cedure ind thu ecure the Dest possible quality 
issurance from a given inspection cost. Explains the In planning, analyzing, or interpreting quantitat 
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shewnart yntro hart, its t In manufacturing ) lata, and plains variot t nniqu ippropriate to 
reduce costs of spoilage and rework, and to obtain | these problem xpounds the statistical approach 

‘ : , 

better < rdination between design. pr ictior , , , 
1 cet oordall 1t10 Det ee oF Wie produc’ on, to 1 problem, the theory that can be brouvht to bear 
and inspection. The careful explanation of basic , : 

i] ' ' upon it, and points Out the Feature of the probiem 
principles is accompanicd Dy many practical example : ; : 
demonstrating the broad usefulness of quality con that determine the relevance of the theory. Givi 
trol tech ques 1n dealing with quality problem 1 detailed computational procedurs » and illustrat 

] 1 
ma productio the nterpretation of the result 


SAMPLING INSPECTION CONTROL CHARTS 


— IR h « Col By Edward S. Smith, University of Cin 
py EME Statistical NESEAFCA \sfOUp, 0 cinnatt. McGraw-Hill Industrial Organ 


umbia University. 393 pages, $5.25. 
pag ization and Management Series. Ready in 


May. 


Give p CIpic¢ proced ¢ und tab ror ole \ rt on the purpo O O ind terp 
doub ind equentia mp! yy I lcceptance I tatio ot the chart ot ta t qualit ( tro 
spectio ind qua Cty O trol a ed Oo percent ae aed prima! lo m a tr [he 1 1 
rect ve The e] mentary concepts of acceptance ment mple, ind practi Ipp! ito! i! en 
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Send for copies on approval 
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330 West 42nd Street New York 18, N. Y. 
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DIMENSIONAL 


The FEDERAL 
METRICATOR | 


AIR GAGE 












Simplest to set up — simplest 


to operate shows actual 
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The simplest in design and construction 


—that means positive accuracy, 


dimensional! variations not 
merely rejects 


economy, foolproof operation 


THIS dimensional air gage has only two oper- 
ating units — the gaging head and the indicator 
column. No special skill is required in applying 
the gaging head to either inside or outside 
dimensions; it guides and locates itself. Dimen- 
sional variations as small as .000025' are 
amplified thousands of times so that they are 
easy to see on the numbered scale 

The Federal Metricator requires no pressure 
regulators, filters, constant pressure controls, 
drains, floats or other mechanical controls. Air 
is drawn from your own air supply or from an 
inexpensive 1/12 H.P. compressor. Ordinary tap 
water is used in the indicator column. Only one 
master is required for setting and checking 
the gage 

The complete simplicity of this precision 
instrument means foolproof operation, when the 
accuracy of workpiece dimensions is to be 
measured. It offers many other practical 
advantages 

By actually measuring dimensional variations 
— instead of merely comparing—you salvage 
a high percentage of your former rejects 

Several gaging heads cf various sizes can be 
operated from the same indicator column. When 
interchanging heads of different sizes, no ad- 


FEDERAL 





PRODUCTS CORPORATION 
1144 EDDY STREET + PROVIDENCE 1, R. I. 


justments are required — and no change in the 
scale. Several different dimensions can be 
inspected simultaneously by the use of an 
indicating column equipped with multiple 
measuring scales. 

The accuracy of the Federal Metricator is not 
dependent upon springs, sensitive calibrated 
tubes or precision glass tubes. Its positive, 
self-compensating pressure control cannot go 
wrong. The non-adjustable master jet maintains 
fixed gaging accuracy. Even dirt in the water— 
and dirt and moisture in the air line — have no 
effect on this accuracy 

Because air requires no mechanical contacts 
and can be directed into places frequently 
inaccessible by mechanical gages — the Fed- 
eral Metricator is both adaptable and efficient 
for gaging hard-to-get-at dimensions, soft mater- 
ials and fine finishes. 

In total life the cost of the gaging heads is 
much /ess than that of conventional plugs; a 
gaging head outwears the mechanical go, no-go 
plug hundreds of times. 

The Federal Metricator furnishes a better way 
to gage many critical dimensions; it is well worth 
your careful consideration. Write for illustrated 
Bulletin No.25 and a demonstration, if desired. 


@ Dimensional! Dial Indicators and Indi- 
cating Gages — mechanical, electronic, air, multi- 
dimensional - Automatic Sorting - Dimensional 
Machine Control - Combinations of these methods. 
For the Mechanical, Textile, Rubber, Paper and 


all industries requiring dimensional accuracy. 











